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This  report  was  prepared  by  SCS  Consulting  Engineers,  Inc.,  Long  Beach, 
California  90807.  This  hazardous  waste  inventory  for  host  base  and  tenant 
programs  at  Vandenberg  Air  Force  Base  (VAFB)  was  initiated  by  the  U.S.  Air 
Force  to  meet  the  requirements  of  the  Resource  Conservation  and  Recovery  Act 
(RCRA)  of  1976,  as  amended  in  40  CFR  261  and  264,  May  19,  1980,  and  the  Cali- 
flrnii  Administrative  Code,  Title  22,  Division  4.  The  report  will  be  used  by 
the  System  Program  Officer  (SPO)  and  VAFB  to  assure  that  hazardous  waste  dis¬ 
posal  decisions  are  made  in  compliance  with  federal,  state,  and 
statutes,  and  to  assure  that  cost-effective  options  can  be  evaluated  for  base¬ 
wide  use  by  host  base  and  tenant  organizations.  The  tenants  included  in  this 
report  are  Space  Transportation  System  (STS),  other  Space  Division  (SD)  opera¬ 
tions,  NASA,  and  BMO. 

This  work  was  accomplished  between  August  1981  and  May  1982.  Mr.  John  R. 
Edwards,  Headquarters  Space  Division,  was  the  Project  Officer. 

This  report  has  been  reviewed  by  the  Office  of  Public  Affairs  (PA),  and 
is  releasable  to  the  National  Technical  Information  Service  (NTIS).  At  the 
NTIS,  it  will  be  available  to  the  general  public,  including  foreign  nations. 

This  report  has  been  reviewed  and  is  approved  for  publication. 
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The  highest  quantities  of  waste  generated  by  the  host  base  in  1981  were  oroduced 

fvi^ann  followed  by  1369  AVS/DOC  (77,800  kg; 

in^’oR?  ^  (20,100  kg;  44,300  lb).  The  lowest  quantities  of  wastes 

in  1981  were  generated  by  Federal  Electric  (4,500  kg;  10,000  lb)  Fuels  Lab  A  Dpt 

lb)  ^and°iI5AF  (1»900  kg;  4,200  lb),  Boeing  (1,300  kg;  2,900 

lb),  and  USAF  Hospital  (1,100  kg;  2,500  lb). 

M/R/nn^’nS!  expected  to  be  generated  by  1369 

AVS/DOC  (155,500  kg;  342,800  lb),  and  4392  TRNSS/LGTM  (78,200  kg;  172,400  lb) 

followed  by  Lockheed  (20,100  kg;  44,200  lb).  Federal  Electric  (9,300  kg;  20,500 
loan  Fuels  Lab  &  Det  41  (5,800  kg;  12,800  lb).  The  smallest  quantities  in 
7?  onn'"f  generated  by  394  ICBMTMS  (1,900  kg;  4,200  lb),  Boeinq 

(1,300  kg;  2,900  lb),  and  USAF  Hospital  (1,100  kg;  2,500  lb). 

In  1981,  1369  AVS/DOC,  4392  TRNSS/LGTM,  and  Lockheed  were  the  major  sources  of 

--espectively).  Projections  ?or  l990 
“I  baseline  liquid  wastes  will  be  generated 

by  1369  AVS/DOC,  26.9, percent  by  4392  TRNSS/LGTM,  and  7.4  percent  by  Lockheed. 

The  major  host  base  generator  of  solid  waste  in  1981  was  4392  TRNSS/LGTM  facility 
with  73.6  percent,  followed  by  Federal  Electric  and  Lockheed  (13.0  and  7.8  percent 

199q,4392  TRNSS/LGTM  is  expected  to  generate  64.7  percent  of 

Jpnti  hazardous  wastes,  followed  by  Federal  Electric  (23.5  per¬ 
cent),  and  Lockheed  (6.9  percent).  '  ^ 

A  breakdown  of  wastes  into  hazardous  and  acutely  hazardous  categories  shows  that 
o,j,  lu.a,  and  4.1  percent  by  weight  of  the  wastes  generated  by  Fuels  Lab  &  Det 
4  .  Boeing,  end  1369  AVS/DOC.  respectively,  exhibit  acutely  haLrZI.  properties; 
the  remaining  facilities  do  not  generate  wastes  in  this  category. 

The  combined  inventory  for  the  VAFB  host  base  and  its  tenants  projects  total  waste 
quantities  for  1981  through  1990  to  be  204.5  million  liters  (54.0  million  111^1) 
for  liquids,  and  384.000  kg  (863,800  lb)  for  solids.  Space  Division's  SpaSe 

expected  to  generate  177.6  million  liters  (46.9 
million  gallons)  of  liquids  and  167,300  kg  (376,300  lb)  of  solids  over  the  10-year 
period,  while  Titan,  Atlas,  and  Component  Cleaning  Facility  (SD-TAC)  operations 

y^inn'^ihl'^^/^'i  liters  (6.2  million  gallons)  of  liquids  and  2,700  kg 

(6,100  lb)  of  solids.  Waste  generated  by  the  host  base  from  1981  through  1990  is 

201  iK  (452  Ihi  ?  of  liquids  and 

solids.  Liquids  from  BMO  and  NASA  total  0.7  million 
liters  (0.2  million  gallons)  and  0.03  million  liters  (0.01  million  gallons)  re¬ 
spectively,  while  solids  from  BMO  comprise  12,900  kg  (29,100  lb).  No  solid  haz¬ 
ardous  wastes  are  anticipated  from  NASA. 

Acutely  hazardous  waste  generation  from  the  VAFB  host  base  and  its  tenants  com- 

arrinn^  V  Percent  of  all  liquid  wastes  annually;  no  acutely  haz¬ 

ardous  solid  wastes  are  anticipated.  Prior  to  1985,  the  host  base  is  the  laraest 
generator  hazardous  liquids,  with  percentages  between  81  and  100  per- 

cent.  In  1985,  the  host  base  contribution  decreases  to  25  percent,  whereas  SD-STS 

an^a^MtoP  ''*'0"’  1986  through  1990,  SD-STS  generates  89  to  97  percent  of 

all  acutely  hazardous  waste,  while  the  host  base  produces  3  to  10  percent. 
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SECTION  1 


EXECUTIVE  SUMMARY 


1.  INTRODUCTION 

Vandenberg  Air  Force  Base  (VAFB)  host  and  tenant  organiza¬ 
tions  routinely  generate  hazardous  wastes  in  the  course  of  their 
normal  operations.  The  objective  of  this  report  is  to  provide  a 
detailed  liquid  and  solid  hazardous  waste  inventory  for  (1)  host 

base  facilities,  and  (2)  host  base  programs  combined  with,  the 
following  tenant  operations: 


•  Space  Division  -  Space  Transportation  System  (SD-STS). 

•  Space  Division  -  Titan,  Atlas,  and  Component  Cleaning 
Facility  (SD-TAC). 

•  Ballistic  Missiles  Organization  -  M-X  Test  Facilities 
(BMO). 

•  National  Aeronautics  and  Space  Administration  (NASA). 


The  VAFB  host  base  facilities/organizations  inventoried  for  this 
report  include  the  following: 


•  Group  I : 


-  Fuels  Lab  (Det  41  AFLC/SFQLE)  and  Det  41,  AFLC/MA  - 
Buildings  7422,  11248,  and  9320 

-  Lockheed  -  Building  8310 

-  Federal  Electric  Corporation  (ITT)  -  Building  9320 

-  Boeing  -  Building  6523 

-  Martin  Marietta  Corporation  -  Building  8401 

-  4392  TRNSS/LGTM  -  Buildings  10726A,  10726B,  10721, 
10710,  10700,  and  7501 

-  394  ICBMTMS  -  Building  6601  and  Launch  Facility 

-  Bionetics  Corporation  -  Building  8430 

-  1369  AVS/DOC  -  Building  8314 

-  USAF  Hospital  -  Building  13850, 

•  Group  II: 


-  RCA  Corporation,  Astro  Electronics  -  Building  1768 

-  Stea rn s-Roge r  -  Building  1792 

-  AVCO  -  Building  1555 

-  Martin  Marietta  Aerospace 

-  394  Corrosion  Control  Facility  -  Building  1930 

-  Agena  Tank  Farm  -  Building  1180 

-  Civil  Engineering  Squadron. 
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Group  I  organizations/facilities  represent  those  that  were  spe¬ 
cified  under  the  Scope  of  Work  for  this  project.  However,  while 
conducting  the  inventory  for  Group  I  facilities,  it  became  appar¬ 
ent  that  there  are  some  additional  facilities  which  generate  sub¬ 
stantial  quantities  of  hazardous  waste. 

In  view  of  the  need  to  account  for  all  hazardous  waste 
generated  by  the  host  VAFB,  these  additional  facilities  (listed 
under  Group  II)  were  also  inventoried  (see  Appendix  C).  Their 
hazardous  wastes  were  subsequently  incorporated  with  those  gen.- 
erated  by  the  Group  I  facilities  into  the  combined  inventory  of 
the  host  VAFB  and  its  tenants. 

The  inventory  of  the  types  and  quantities  of  waste  expected 
to  be  generated  by  the  Group  I  host  base  operations  is  compiled 
for  the  years  1981  through  1990.  This  inventory  provides  infor¬ 
mation  for: 

•  Types  of  wastes  generated. 

•  Chemical  constituents  in  each  waste  stream. 

f  Mass  and/or  volume  of  waste  generated  during  scheduled 
ground  operations  (per  month,  per  year,  and  totals  for 
the  period  1981  through  1990). 

•  Mass  and/or  volume  of  waste  generated  under  contingency 
conditions  (per  contingency  event). 

•  EPA  and  California  hazardous  waste  numbers  for  each 
waste. 

•  EPA  and  California  hazardous  properties  for  each  waste. 

•  California  compatibility  class  for  each  waste. 

The  discussion  of  the  host  base  inventory  (Group  I)  focuses 
primarily  on  the  years  1981  and  1990. 

The  hazardous  waste  inventory  for  combined  host  base  and 
tenant  organizations  at  VAFB  is  also  compiled  for  the  time  span 
of  1981  through  1990.  It  incorporates  changes  in  waste  genera¬ 
tion  anticipated  from  the  start  of  the  M-X  test  program  and  the 
STS  launches  at  VAFB.  Information  is  provided  for: 

•  Baseline  volumes  of  liquid  waste  and  weights  of  solid 
waste  generated  monthly  and  annually. 

•  Contributions  of  the  host  base  and  each  tenant  to  liquid 
and  solid  waste  generation. 

•  Total  liquids  and  solids  for  each  EPA  hazardous  waste 
number. 
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•  Major  categories  of  liquid  and  solid  waste  generated. 

•  Quantities  of  hazardous  and  acutely  hazardous  waste. 

f  Contributions  of  the  host  base  and  each  tenant  to  acutely 
hazardous  waste  generation. 

This  inventory  is  analyzed  for  each  year  during  the  period  1981 
to  1990. 

2.  FEDERAL  AND  STATE  REGULATIONS  FOR  HAZARDOUS  WASTE  GENERATORS 

The  U.S.  Environmental  Protection  Agency  (EPA)  has  developed 
a  nationwide  program  to  regulate  hazardous  wastes  from  generation 
to  final  disposal,  through  directives  in  the  Resource  Conserva¬ 
tion  and  Recovery  Act  (RCRA)  of  1976  (PL  94-580).  These  regula¬ 
tions  are  not  industry-specific;  all  industries,  including  De¬ 
partment  of  Defense  (DOD)  facilities,  which  generate,  store, 
transport,  treat,  or  dispose  of  hazardous  wastes,  are  affected  by 
RCRA,  and  must  comply  with  the  same  set  of  rules.  VAFB  is  con¬ 
sidered  a  generator  of  hazardous  waste,  and,  depending  on  its 
final  waste  management  plan,  may  also  be  considered  as  a  storage, 
treatment,  and/or  disposal  facility. 

Section  3006  of  RCRA  (40  CFR  Part  123)  provides  for  indivi¬ 
dual  states  to  operate  their  own  hazardous  waste  programs  (HWP) 
in  lieu  of  the  federal  program.  Phase  I  interim  authorization 
allows  the  state  to  administer  an  HWP  corresponding  to  the  por¬ 
tions  of  the  federal  program  contained  in  40  CFR  Parts  261,  262, 
and  263,  and  the  preliminary  (interim  status)  standards  of  40  CFR 
Part  265.  Phase  II  interim  authorization  will  allow  the  state  to 
administer  the  permit  program  of  40  CFR  Parts  122,  124,  and  264. 
Final  authorization  will  transfer  all  hazardous  waste  management 
responsibilities  to  the  state.  To  receive  interim  authorization, 
a  state  program  must  be  substantially  equivalent  to  the  federal 
program,  at  least  as  far  as  the  minimum  standards  are  concerned. 
The  state  can  adapt  or  enforce  more  stringent  or  extensive 
requirements  than  those  of  RCRA,  although  these  are  not  consid¬ 
ered  part  of  the  federally  approved  program. 

The  State  of  California  Department  of  Health  Services  (CDHS) 
and  the  State  Water  Resources  Control  Board  (WRCB)  have  applied 
for  Phase  I  interim  authorization  to  administer  a  state  HWP.  EPA 
reviewed  the  application  for  Phase  I  interim  authorization,  and 
determined  that  the  state  program  is  substantially  equivalent  to 
the  Phase  I  federal  program  as  defined  in  40  CFR  Part  123.  In 
accordance  with  Section  3006(c)  of  RCRA,  California  was  granted 
interim  authorization  to  operate  an  HWP  in  lieu  of  Phase  I  of  the 
federal  HWP  (FR  date  6/4/81).  The  practical  effect  of  this  deci¬ 
sion  is  that  generators,  transporters,  and  owners  and  operators 
of  hazardous  waste  management  facilities  in  California  will  be 
subject  to  the  State  of  California  HWP  in  lieu  of  the  federal 
HWP,  and  will  not  again  be  subject  to  Phase  I  of  the  federal  pro¬ 
gram  unless  (1)  the  state  fails  to  obtain  finaT  authorization 
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------ 

i?ruJ^teL^tl.*'“^''‘'°''^  ""”®"  generated  by  the  base 

•  Obtaining  an  EPA  generator's  Identification  number. 

Ca^Tforn"fa%a^™^«a“ste%an?f^^^  SrileS);^- 

transport^vehicfes!^^^^  labeling  waste  and  placarding 

•  Reporting  to  CDHS: 

-  Monthly  (copies  of  manifest  from  the  previous  month) 
Forms  8700-13^and^8700-13a)*I^^^^  Annual  Report 

permits  for^'each  Ihi  pment°Sf  ^ext  reme[y  obtaining  special 

waste,  and  a  permit  if  waste  is  tn  ho'^ct^  acutely  hazardous 
more  than  60  days.  stored  by  the  generator  for 

end  listilirif  bLa"rdo2s‘wast“urCFR"26?l\'’"  '"notification 
amended.  The  interim  final  rul  e  ( FR  Sfi  '  S”®  recently  been 
revises  the  regulations  to  exempt  '^8') 

presently  defined  ?n  the^^°"  of  hazardousness  L 

a  nonhazardous  solid  waste  and  a  listed  ha  ^^^l^^oce,  a  mixture  of 
longer  be  considered  hazardous  .-f  J^^®‘^.^f23rdous  waste  will  no 
any  of  the  defined  characterist  Is  Jf  exhibit 

more,  mixtures  of  wastewater  aid  L?tairsn?°''%''^"^®^-  Further- 
cals  may  be  excluded  based  on  the  ^  chemi- 

It  IS  the  responsibility  of  the  genelltol  on . 

Sion  based  on  the  mixture  pr  inli  d1  ef^Iro  J  Justify  any  exclu- 
or  other  means.  principles  through  laboratory  testing 

Mater ia'l/HlzIrdIUrwlstI^Dispo?al’^Glid^°"’  Consolidated  Hazardous 
sible  agencies  for  haLrdoIs  wa^L  '  outlines  the  respon- 

Briefly,  this  guidance  sJaJes  ?ha^ 

the  responsib?ragency^withfn^DOD^f^^%^^^"  designated  as 
hazardous  materials  rIgulIJed  Sndel'^RCRA!'''''"^ 
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•  DLA  has  delegated  operational  responsibilities  for  this 
mission  to  the  Defense  Property  Disposal  Service  (DPDS). 

•  The  Defense  Property  Disposal  Organization  (0PD0)_will 
take  accountability  for  all  of  these  wastes,  and  if  pro¬ 
per  facilities  are  available,  will  take  physical  custody. 

•  All  wastes  must  be  identified  by  National  Stock  Number 
(NSN),  List  Stock  Number  (LSN),  or  Federal  Stock  Class 
(FSC),  and  amount  and  type  of  contaminant. 

•  Wastes  must  be  turned  in  to  the  DPDO  in  nonleaking,  safe- 
to-handle  containers  (Department  of  Transportation-spe¬ 
cified  containers  for  predetermined  hazardous  wastes), 
properly  labeled. 

•  The  base  commander  is  responsible  to  insure  compliance 
with  all  RCRA  or  California  requirements  for  the  base; 
the  individual  facility  operational  managers  are  account¬ 
able  for  conducting  their  activities  in  accordance  with 
the  regul ations. 

/  3.  SOURCES  OF  WASTE  GENERATED  BY  VAFB  HOST  BASE  PROGRAMS 

Summaries  of  liquid  and  solid  hazardous  wastes  routinely 
generated  on  a  monthly  and  yearly  basis  by  host  base  programs  at 
VAFB  during  the  period  1981  through  1990  are  given  in  Tables  1 
and  2,  respectively.  As  shown  in  Table  2,  total  baseline  waste 
generation  from  host  base  operations  for  this  period  is  antici¬ 
pated  to  be  2.4  million  kg  (5.2  million  lb).  Annual  waste  gen¬ 
eration  is  expected  to  escalate  from  187,300  kg  (412,900  lb)  in 
1981  to  273,300  kg  (602,500  lb)  in  1990.  Baseline  waste  genera¬ 
tion  for  the  years  1981  through  1990  is  graphically  presented  in 
Fi  g u r e  1 . 


TABLE  1.  SUMMARY  OF  BASELINE  MONTHLY  HAZARDOUS  WASTE  GENERATION 
BY  HOST  BASE  ACTIVITIES  AT  VAFB,  1981-1990 


Monthl  y 

Quantities 

Year 

Ki 1 og  rams 

Pounds 

1981 

15,600 

34,400 

1982 

15,600 

34,400 

1983 

15,600 

34,500 

1984 

15,700 

34,500 

1985 

22,500 

49,600 

1986 

22,500 

49,700 

1987 

22,600 

49  ,800 

1988 

22,600 

49,900 

1989 

22,700 

50,100 

1990 

22,700 

50,210 
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TABLE  2.  SUMMARY  OF  BASELINE  YEARLY  HAZARDOUS  WASTE  GENERATION 
BY  HOST  BASE  ACTIVITIES  AT  VAFB.  1981-1990 


Annual  Quantities 


Kilograms  Pounds 


187,300 

412,900 

187,500 

413,400 

187,700 

413,900 

188,000 

414,500 

269,800 

594,700 

270,300 

596,000 

271,000 

597,400 

271,700 

599,000 

272,400 

600,700 

273,300 

602,500 

2,379,000 

5,244,900 

USAF  HOSPITAL 

I  1  soerNc 

l<^\]  3tA  XCSMTHS 

Cl’ ‘1  LAS  s  orr  ai 

^eOtPAL  CLfCTHtC 
^ « .*1  LOCKHseo 

AJfl  TPNSS/LOTM 
1J«*  AVS/OOC 


2  lao.oool- 


lt«x  Ittt  ttis  XMA 


1*<T  l«s« 


Figure  1 


Baseline  quantities  of  hazardous  waste  generated  by 
VAFB  host  base  for  the  years  1981  through  1990. 


The  anticipated  percent  increases  in  waste  generation  by 
facility  are  shown  on  Table  3.  Waste  generation  from  USAF  Hos¬ 
pital,  Boeing,  394  ICBMTMS,  Lockheed,  and  4392  TRNSS/LGTM  is 
expected  to  remain  constant  during  the  period  1981  through  1990. 
Fuels  Lab  &  Det  41  and  1369  AVS/OOC  exhibit  a  step  function  in 
their  projected  waste  generation,  with  the  increase  occurring  at 
the  beginning  of  the  STS  program  in  1985.  Federal  Electric  is 
expected  to  continuously  generate  increased  amounts  of  hazardous 
waste  each  year  during  the  period  1981  through  1990  (Table  3). 


TABLE  3.  PROJECTED  INCREASES  IN  BASELINE  HAZARDOUS  WASTE 
GENERATION  BY  ORGANIZATION  FOR  VAFB  HOST  BASE  FOR  THE 

YEARS  1981-1990 


IClIoqrams/Year  -  %  Increase 


Organization 

1981 

1982 

1983 

1984 

1985 

5,825.7  1 

150X 

1986 

1987 

1988 

1989 

1990 

Fuels  Lab 
ft  Det  41 

2,330.3 

- 

- 

— 

— 

— 

Lockheed 

20,071.8 

- 

- 

- 

- 

- 

- 

- 

■■ 

Federal 

Electric 

4,538.4 

4,765.3 

5X 

5,005.9 

5,255.5 

5X 

5,777.4 

10% 

6.358.3 

10% 

6,993.7 

10% 

7,692.6 

10% 

8.462.1 

10% 

9,308.2 

10% 

Boeing 

1,314.1 

- 

- 

— 

-* 

— 

— 

— 

4392 

trnss/lgth 

78,207.5 

- 

— 

— 

— 

— 

— 

394 

ICBHTMS 

1,907.7 

77,755.7 

— 

— 

— 

"" 

— 

- 

1369 

AVS/OOC 

- 

155,511.3  1 

lOOX 

— 

— 

*• 

USAF,  . 

Hospital 

1,148.6 

— 

— 

— 

- 

- 

- 

- 

- 

Expressed  as  percentage  by  weight,  the  1369  AVS/DOC  has 
generated  41.5  percent  of  the  total  waste  in  1981;  4392  TRNSS/ 
LGTM,  41.8  percent;  Lockheed,  10.7  percent;  and  Federal  Electric, 
Fuels  Lab  &  Det  41,  394  ICBMTMS,  Boeing,  and  USAF  Hospital,  2.4, 
1.2,  1.0,  0.7,  and  0.6  percent,  respectively  (Figure  2).  In 
1990,  1369  AVS/DOC  is  projected  to  generate  56.9  percent  of  the 
total  baseline  waste;  4392  TRNSS/LGTM,  28.6  percent;  Lockheed, 

7.3  percent;  and  Federal  Electric,  Fuels  Lab  &  Det  41,  394 
ICBMTMS,  Boeing,  and  USAF  Hospital,  3.4,  2.1,  0.7,  0.5,  and  0.4 
percent,  respectively. 
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Figure  2.  Percent  (by  weight)  of  baseline  hazardous  waste 
generated  by  VAFB  host  base  for  the  years  1981 
through  1990. 


Investigations  into  the  physical  state  of  the  hazardous 
wastes  generated  during  normal  operations  indicate  that  the 
majority  of  wastes  at  Lockheed,  Federal  Electric,  Boeing,  4392 
TRNSS/LGTM,  394  ICBMTMS,  and  USAF  Hospital  (Figures  3B,  C,  D,  E, 
F,  and  H,  respectively)  are  in  a  liquid  state  (95.7,  68.0,  65.6, 
89.5,  91.1,  and  99.9  percent,  respectively).  Fuels  Lab  &  Det  41 
(Figure  3A)  and  1369  AVS/OOC  (Figure  3G)  generate  liquid  wastes 


SOLID  •  4.3Z 
iSTO  KS/YH) 
(l.tZO  US/YN) 


Figure  3.  Physical  state  of  hazardous  waste  generated  by 
VAFB  host  base  under  baseline  conditions. 


In  1981,  1369  AVS/OOC,  4392  TRNSS/LGTM,  and  Lockheed  were 
the  major  sources  of  liquid  wastes  (44.1,  39.7,  and  10.9  percent, 
respectively),  followed  by  Federal  Electric  (1.8  percent).  Fuels 
Lab  a  Det  41  (1.3  percent),  394  ICBMTMS  (1.0  percent),  USAF  Hos¬ 
pital  (0.7  percent),  and  Boeing  (0.5  percent)  (Figure  4).  Pro¬ 
jections  for  1990  indicate  that  59.7  percent  of  the  total  base¬ 
line  liquid  wastes  will  be  generated  by  1369  AVS/DOC;  26.9 
percent  by  4392  TRNSS/LGTM;  7.4  percent  by  Lockheed;  and  the 
balance  by  Federal  Electric,  Fuels  Lab  &  Det  41,  394  ICBMTMS, 

USAF  Hospital,  and  Boeing  (2.4,  2.2,  0.7,  0.4,  and  0.3  percent, 
respectively)  (Figure  4). 


Figure  4.  Percent  (by  weight)  of  baseline  liquid  hazardous 
waste  generated  by  VAFB  host  base  for  the  years 
1981  and  1990. 


The  generators  of  solid  waste  are  the  4392  TRNSS/LGTM, 
Federal  Electric,  Lockheed,  Boeing,  394  ICBMTMS,  and  USAF  Hos¬ 
pital  (Figure  5).  In  1981,  the  4392  TRNSS/LGTM  facility  genera¬ 
ted  73.6  percent  of  the  total  solid  hazardous  wastes,  followed  by 
Federal  Electric  and  Lockheed  (13.0  and  7.8  percent,  respec¬ 
tively);  Boeing,  394  ICBMTMS,  and  USAF  Hospital  generated  only 
4.1,  1.5,  and  0.01  percent,  respectively.  In  1990,  the  4392 
TRNSS/LGTM  is  expected  to  generate  64.7  percent  of  the  total 
baseline  solid  hazardous  wastes,  followed  by  Federal  Electric 
(23.5  percent),  and  Lockheed  (6.9  percent)  (Figure  5).  The 
balance  of  these  wastes  will  be  generated  by  Boeing  (3.6  per¬ 
cent),  394  ICBMTMS  (1.3  percent),  and  USAF  Hospital  (0.01  per- 


Figure  5.  Percent  (by  weight)  of  baseline  solid  hazardous 
waste  generated  by  VAFB  host  base  for  the  years 
1981  and  1990. 


4.  MAJOR  TYPES  OF  WASTE  GENERATED  BY  HOST  BASE  PROGRAMS 

Basewide  generation  (percent  by  weight)  of  both  major  and 
minor  hazardous  waste  categories  for  the  years  1981  and  1990  is 
given  in  Figures  6  and  7,  respectively.  In  both  years,  the 
wastes  generated  are  associated  with  the  following  major  catego¬ 
ries: 


1.  Photographic  developer 

2.  Photographic  chemicals, 
mi  seel  1 aneous 

3 .  Oils,  used 

4.  Oil  /water  wastes 

5.  Battery  wastes 

6 .  Sol  vents  ,  mixed  or 
unspeci f i ed 


7.  Photographic  prehardener 

8.  Nitric  acid 

9.  Hydrazine/water  wastes 

10.  Rags ,  sol  vent/oil y 

1 1 .  Lube  oils 

12.  Freon  sol  vents 

13.  Chromium  Wastewaters 
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Only  the  first  four  categories  given  above  are  listed  in  descend¬ 
ing  order  according  to  quantities  generated.  In  1981,  these  four 
categories  jointly  contributed  62.7  percent  of  the  total  waste 
generated  by  the  host  base  (Figure  6);  in  1990,  they  are  pro¬ 
jected  to  constitute  66.9  percent  (Figure  7). 

The  minor  waste  categories  for  the  years  1981  and  1990  are  as 
fo 1 1 ows : 


1 . 

Dyna-brite  wastes 

13. 

Tri chi oroethyl ene 

2. 

Hyd r 0 f 1 uo r i c  acid 

14. 

Methanol 

3. 

Avi ati on  fuel 

15. 

Nitrogen  tetr oxide 

4. 

Isopropanol 

16. 

Ethyl enedi ami ne 

5. 

Paint  thinners 

17. 

Sulfuric  acid 

6. 

Methyl  ethyl  ketone 

18. 

Aerozine  50 

7. 

Chi  orof 0 rm 

19. 

Carbon  tetrachloride 

8. 

Tri chi oroethane 

20. 

Containers 

9. 

Diehl oromethane 

21. 

Petroleum  ether 

10. 

Acetone 

22. 

PCB  solid  wastes 

11. 

RP-1 

23. 

Corrosive  1 i quids  , 

12. 

Hydrazi ne 

unspecified 

The  first  four  categories  jointly  contribute  almost  40  percent  of 
the  basewide  minor  waste  generation  in  the  years  1981  and  1990. 
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(0)  minor  waste  categories 


ure  6 . 


Categories  of  baseline  hazardous 
VAFB  host  base  in  1981  (given  as 


waste  generated  by 
percent  by  weight) 
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SATTESY  pastes  {5,9X) 


PRCHAROENSR. 
PHOTOGRAPHIC  (a.3*> 


SOLVENTS .  MIXED  OR 
UNSPECIFIED  (A.aX) 

NITRIC  AC:0  {2.S*) 

HYORAZINE/MATER  WASTES 
(2.4X  ) 

rags,  solvent/oily  (i.4x: 

LUBE  oils  (I  .2X  ) 

CHROMIUM  wastewaters 
to.ax) 

FREON  SOLVENTS  (0.7X) 


CONTAINERS  <l.2X) 
CAREQN  tetrachloride  (I, 
AEROZINC  SO  (l.«X) 


SULFURIC  ACID  (t.9X} 


ethylene- 

diamine  (2.SXJ 


NITROGEN 
TETROXroe  <2.SX) 


methanol  C3.2X) 

TR I CHLOROETHYLENE 
(3 . 4X  } 

HYDRAZINE  {3.3X) 
RP-l  <3.SX 
ACETONE  (A.2S} 


OICHLOROMETHANE  (4. AS) 


PCS  SOLID  WASTES  (O.SX) 


PETROLEUM  ETHER  U.IX) 


PAINT  THINNESS  (5.9X} 
methyl  ethyl  ketone  (MEK)  (5.3XJ 
chloroform  (S.4XJ 


TRICHLOROETMANE  (5.2X) 


(B)  MINOR  WASTE  CATEGORIES 


Figure  7.  Categories  of  baseline  hazardous  waste  generated  by 
VAFB  host  base  in  1990  (given  as  percent  by  weight) 


5.  HAZARDOUS  AND  ACUTELY  HAZARDOUS  WASTES  GENERATED  BY  VAFB  HOST 
BASE  PROGRAMS 

A  breakdown  of  wastes  into  hazardous  and  acutely  hazardous 
categories  is  shown  in  Figure  8.  As  shown,  6.3,  10.8,  and  4.1 
percent  by  weight  of  the  wastes  generated  by  Fuels  Lab  &  Det  41, 
Boeing,  and  1369  AVS/DOC,  respectively,  exhibit  acutely  hazardous 
properties;  the  remaining  facilities  do  not  generate  wastes  which 
are  acutely  hazardous. 


Figure  8.  Hazardous  and  acutely  hazardous  waste  generated 
under  baseline  conditions  by  organization  for 
VAFB  host  base  (facilities  not  shown  do  not 
generate  acutely  hazardous  waste). 

Further  investigations  into  annual  generation  of  acutely 
hazardous  wastes  by  the  VAFB  host  base  show  tnat  1369  AVS/DOC 
generated  94.2  percent  of  these  wastes  in  1981,  followed  by  Fuels 
Lab  a  Det  41  (4.3  percent),  and  Boeing  (1.5  percent)  (Figure  9). 
In  1990,  1369  AVS/DOC  is  projected  to  generate  93.9  percent  of 
the  acutely  hazardous  wastes,  followed  by  Fuels  Lab  &  Det  41  (5.4 
percent),  and  Boeing  (0.7  percent)  (Figure  9). 


1369  AVS/OOC  -  94, 2X 


Figure  9.  Acutely  hazardous  waste  generated  by  VAFB  host 
base  for  the  years  1981  and  1990. 


6.  SOURCES  OF  WASTE  GENERATED  BY  COMBINED  VAFB  HOST  BASE  AND 
TENANTS 

Summaries  of  liquid  and  solid  baseline  hazardous  wastes 
generated  on  a  monthly  and  yearly  basis  by  host  base  operations 
and  all  tenants  at  VAFB  combined  during  the  period  1981  through 
1990  are  given  in  Tables  4  and  5.  As  shown  in  Table  5,  total 
baseline  liquid  waste  generation  is  anticipated  to  be  204.5 
million  liters  (54.0  million  gallons),  ranging  from  1.9  million 
liters  (0.5  million  gallons)  in  1981  to  46.2  million  liters  (12.2 
million  gallons)  in  1990.  Total  baseline  solid  waste  generation 
is  anticipated  to  be  0.4  million  kg  (0.9  million  lb),  ranging 
from  0.02  million  kg  (0.05  million  lb)  in  1981  to  0.06  million  kg 
(0.14  million  lb)  in  1990  (Table  5). 


TABLE  4.  SUMMARY  OF  BASELINE  MONTHLY  HAZARDOUS  WASTE  GENERATION 
BY  VAFB  HOST  BASE  AND  TENANTS,  1981-1990 


/ 


Liquid 

Waste 

Solid 

Waste 

Year 

Liters 

Gallons 

Kilograms 

Pounds 

1981 

155,300 

41,000 

1,600 

3,700 

1982 

183,600 

48,500 

1,700 

3,800 

1983 

225,800 

59,700 

1,800 

4,100 

1984 

187  ,000 

49,400 

1 ,800 

4,100 

1985 

649,700 

171,600 

2,200 

4,900 

1986 

1,321,700 

349,200 

2  ,800 

6,400 

1987 

2,768,300 

731,400 

4,200 

9,500 

1988 

3,850,800 

1  ,017,400 

5,300 

11,800 

1989 

3,850,600 

1,017,300 

5,300 

11,900 

1990 

3,846,700 

1  ,016,300 

5,300 

11,900 

TABLE  5. 

SUMMARY  OF  BASELINE  YEARLY  HAZARDOUS  WASTE 
BY  VAFB  HOST  BASE  AND  TENANTS,  1981-1990 

GENERATION 

Liquid 

Waste 

Solid  Waste 

Year 

Liters 

Gal  Ions 

Ki  1 og  r ams 

Pounds 

1981 

1,863,800 

492,400 

19,500 

43,900 

1982 

2,203,500 

582,200 

20,000 

45,000 

1983 

2,709,400 

715,800 

22,100 

49,800 

1984 

2,244,000 

592,900 

21,700 

48,900 

1985 

7,796,200 

2,059,800 

26,300 

59,200 

1986 

15,860,500 

4,190,400 

34,100 

76,600 

1987 

33,219 ,100 

8,776,500 

50,600 

113,800 

1988 

46 ,210 ,200 

12,208,700 

63,000 

141,800 

1989 

46,207,300 

12,208,000 

63,200 

142,200 

1990 

46,160,800 

12,195,700 

63,400 

142,600 

Total 

204,474,800 

54,022,400 

384,000 

863,800 

Total  baseline  liquid  and  solid  waste  generation  by  each 
individual  program  at  VAFB  is  shown  in  Table  6.  The  largest 
quantities  of  liquid  wastes  for  the  period  1981  through  1990  are 
generated  by  the  SD-STS  program,  followed  by  SD-TAC  and  the  host 
base.  The  smallest  quantities  of  liquid  wastes  are  generated  by 
the  BMO  and  NASA  programs. 
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TABLE  6.  SUMMARY  BY  HOST  BASE  AND  EACH  TENANT  OF  TOTAL 
BASELINE  HAZARDOUS  WASTE  GENERATION  AT  VAFB  FOR  THE 

PERIOD  1981-1990 


Total  Quantities,  1981-1990 


Liquid _  _ Solid 


Organization 

Li  ters 

Gallons 

Kilograms 

Pounds 

SD-STS 

177,553,200 

46,909,700 

167,300 

376,300 

SD-TAC 

23,625,300 

6 ,241  ,800 

2,700 

6,100 

Host  Base 

2,548,000 

673,200 

201,100 

452,300 

6M0 

719,800 

190,200 

12,900 

29,100 

NASA 

28,500 

7,500 

0 

0 

Total 

204,474,800 

54,022,400 

384,000 

863,800 

/  The  factors  used  to  calculate  yearly  amounts  for  VAFB  host 

base  and  tenant  facilities  are  listed  in  Table  7.  As  shown,  the 
STS,  Titan,  Atlas,  Delta,  and  TIROS/NOAA  launch  activities  are 
expected  to  be  completely  launch-dependent.  Some  M-X  test  activ¬ 
ities  will  be  launch-related,  while  others  will  be  independent  of 
launch.  Yearly  waste  generation  at  the  Component  Cleaning  Facil¬ 
ity,  Fuels  Lab  a  Det  41,  Federal  Electric,  and  1369  AVS/DOC  are 
expected  to  increase  with  the  start  of  STS  launches.  All  other 
facilities  are  considered  to  generate  waste  at  a  constant  rate 
regardless  of  launch  activities. 


TABLE  7.  FACTORS  USED  TO  PROJECT  BASELINE  HAZARDOUS  WASTE 
GENERATION  FOR  THE  YEARS  1981-1990 


Mu H 1  pi  1 c a 1 1 vg  Factor  Used  to  Convert  to  Annual  Quantities 


Organ  1 za  1 1  on 

Time  Unit  Used 
for  Data  Input 

1981 

1982 

1903 

1984 

1985 

1906 

1987 

1988 

1989 

1990 

Space  nivision  -  STS 

STS  Launch 

0 

0 

0 

0 

1 

3 

7 

in 

10 

10 

Space  Division  -  Atlas 

Atlas  Launch 

0 

z 

2 

2 

2 

2 

1 

! 

0 

0 

Space  Division  -  Titan 

Titan  Launch 

0 

2 

5 

2 

4 

0 

0 

fl 

0 

0 

Space  Division  -  Component 
Cleaning  Facility 

Year.  1902-84 

1 

I 

1 

1 

1.5 

1  .5 

1.5 

1  .5 

1.5 

1.5 

Host  Dase  -  Fuels  Lab/Det  41 

Year.  1982-84 

1 

t 

1 

1 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

Host  Base  -  Federal  Electric 

Year,  1982 

I 

1.05 

1.10 

1.16 

1.27 

1.40 

1.54 

1.69 

1.86 

2.05 

Most  Base  -  I3fi9  AVS/DOC 

Year,  1982-84 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

Host  Rase  -  Other  Organ i 2at i ons 

Year 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

BHO  .  H-X  Test  Pad  A  Part  of  HMF 

M-X  Test  Launch 

n 

0 

4 

4 

4 

7 

12 

12 

12 

6 

BHO  -  Other  H-X  Test  Facilities 

Year 

1 

1 

1 

1 

1 

1 

1 

1 

1 

NASA  -  Delta 

Delta  Launch 

n 

2 

0 

0 

n 

D 

0 

0 

U 

0 

NASA  -  TIRnS/NOAA 

MOAA  Launch 

0 

1 

1 

1 

1 

1 

I 

0 

0 

0 

NASA  -  Shop  A  Paint  Facilities 

Year 

0 

1 

1 

1 

i 

1 

1 

0 

0 

0 
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The  major  generators  of  solid  waste  are  expected  to  be  the 
SD-STS  program  and  the  VAFB  host  base,  followed  by  BMO  and  SD-TAC 
operations.  NASA  programs  are  not  expected  to  generate  any  solid 
waste.  Baseline  cumulative  liquid  and  solid  waste  generation  tor 
the  years  1981  through  1990  is  depicted  in  Figures  10  and  11, 
respecti vely. 


I9ftl  1962  1963  198^  196S  1966  1987  1988 


Figure  10. 


Baseline  quantities  of  liquid  hazardous  waste 
generated  by  host  base  and  each  tenant  at  VAFB  for 
the  years  1981-1990. 
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Figure  11.  Baseline  quantities  of  solid  hazardous  waste 

generated  by  host  base  and  each  tenant  at  VAFB 
for  the  years  1981-1990. 
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The  relative  contributions  of  the  host  base  and  each  tenant 
to  total  liquid  hazardous  waste  generation  at  VAFB  are  depicted 
in  Figure  12.  For  the  period  1981  through  1984,  SD-TAC  is  the 
.largest  generator  of  liquid  hazardous  waste,  contributing  88  to 
90  percent  by  volume.  The  host  base  will  also  produce  a  substan¬ 
tial  portion  during  this  period,  with  percentages  ranging  from  8 
to  11  percent.  NASA  will  generate  1  percent  in  1982,  and  0.04  to 
0.05  percent  in  both  1983  and  1984,  while  BMO  will  produce  2  to  3 
percent  of  the  liquid  waste  annually  during  the  period  from  1983 
to  1984. 
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Beginning  in  1985,  the  percent  contributions  of  other  organ¬ 
izations  to  the  total  volumes  of  liquid  hazardous  waste  will 
decline  substantially,  due  to  the  large  quantities  of  hazardous 
liquids  generated  by  STS  launches.  SD-STS  is  expected  to  gener¬ 
ate  56  percent  in  1985,  82  percent  in  1986,  and  91  to  94  percent 
annually  from  1987  through  1990  (Figure  12).  The  percentage  of 
liquid  waste  generation  by  SD-TAC  is  expected  to  be  40  percent  in 
1985,  16  percent  in  1986,  8  percent  in  1987,  and  5  percent  annu¬ 
ally  from  1988  through  1990.  Percentages  contributed  by  the  host 
base  will  decrease  to  4  percent  in  1985,  2  percent  in  1986,  and 
less  than  1  percent  annually  from  1987  through  1990.  Percentages 
for  BMO  range  between  0.2  and  0.8  percent  from  1985  through  1990, 
while  NASA's  contribution  will  decrease  from  0.02  percent  in  1985 
to  0.004  percent  in  1987. 


the  years  1981-1990. 


For  solid  waste  categories,  Figure  13  shows  that  the  major 
generator  of  solid  hazardous  waste  for  the  period  1981  through 
1984  is  the  host  base,  producing  89  to  100  percent  by  weight  of 
the  total  solids.  BMO  generates  7  percent  annually  during  the 
years  1983  and  1984,  while  SD-TAC  contributes  2  to  4  percent 
annually  from  1982  through  1984. 
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/ 


Figure  13.  Percent  (by  weight)  of  baseline  solid  hazardous 

waste  generated  by  VAFB  host  base  and  each  tenant 
for  the  years  1981-1990. 


Again,  beginning  in  1985,  STS  launches  will  produce  substan¬ 
tial  quantities  of  solid  waste,  thus  reducing  the  present  contri¬ 
butions  of  the  other  organizations.  SD-STS  will  generate  16  per¬ 
cent  of  the  hazardous  solids  in  1985,  36  percent  in  1986,  57  per¬ 
cent  in  1987,  and  64  to  65  percent  annually  from  1988  through 
1990  (Figure  13).  This  reduces  the  host  base's  percentages  to  76 
percent  in  1985,  59  percent  in  1986,  40  percent  in  1987,  and  33 
percent  annually  from  1988  through  1990.  BMO's  contribution  is 
reduced  from  6  percent  in  1985  to  3  percent  annually  during  the 
period  from  1987  through  1990,  while  SD-TAC  generates  3  percent 
in  1985,  and  then  decreases  to  0.1  to  0.3  percent  annually  from 
1986  through  1988. 

7.  MAJOR  TYPES  OF  WASTE  GENERATED  BY  COMBINED  VAFB  HOST  BASE 
AND  TENANTS 

The  composition  (by  waste  category)  of  the  hazardous  liquids 
generated  by  the  VAFB  host  base  and  tenants  combined  is  depicted 
inFigure  14.  Prior  to  1985,  sodium  hydroxide  wastewaters  con¬ 
stitute  the  largest  liquid  waste  category,  generating  51  to  74 
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percent  of  the  total  hazardous  liquid  waste.  Deluge  water,  which 
shows  no  quantities  for  1981,  comprises  14  to  28  percent  annually 
from  1982  through  1984.  Chromium  and  cyanide  wastewaters  each 
generate  5  to  7  percent  annually  prior  to  1985. 
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Figure  14. 


Percent  (by  volume)  of  major  categories  of  liquid 
hazardous  waste  generated  by  VAFB  host  base  and 
tenants  for  the  years  1981-1990. 


Smaller  waste  categories  producing  1  to  2  percent  of  the 
hazardous  liquids  annually  from  1981  through  1984  are  the  used 
oils,  photographic  developer,  photographic  chemicals,  and  oil/ 
water  wastes.  Hydrazine/water  wastes  contribute  1  percent  in 
1982,  while  corrosive  liquids  and  hydraulic  fluids  each  generate 
1  percent  annually  in  1983  and  1984. 

With  the  start  of  STS  launches  at  VAFB  in  1985,  the  liquid 
wastes  generated  from  STS  operations  will  add  substantially  to 
the  volume  of  hazardous  liquids.  Deluge  water  will  become  the 
major  liquid  waste  category,  constituting  57  percent  in  1985,  73 
percent  in  1986,  81  percent  in  1987,  and  83  to  84  percent  annu¬ 
ally  from  1988  through  1990  (Figure  14).  Sodium  hydroxide  waste 
waters  decrease  to  27  percent  in  1985,  13  percent  in  1986,  6  per 
cent  in  1987,  and  less  than  5  percent  per  year  from  1988  through 


During  the  period  from  1985  through  1990,  two  STS-specific 
waste  categories,  the  SRB  initial  rinse  water  and  the  insulation 
wastewaters,  each  show  percentages  of  between  2  and  5  percent 
(Figure  14).  Chromium  and  cyanide  wastewaters  each  decrease  fro 
3  percent  in  1985  to  1  percent  in  1986,  and  contribute  less  than 
1  percent  in  subsequent  years.  Similarly,  percentages  for  each 
of  the  other  waste  categories  considered  to  be  major  during  the 
period  prior  to  1985  fall  below  1  percent  starting  in  1985. 

For  hazardous  solids,  battery  wastes  constitute  the  largest 
solid  waste  category  prior  to  1985,  comprising  53  to  60  percent 
of  all  hazardous  solids  (Figure  15).  Solvent/oily  rags  are  also 
a  large  waste  category,  with  percentages  ranging  between  28  and 
35  percent  prior  to  1985.  Among  the  other  major  categories, 
sulfamic  acid  constitutes  10  to  11  percent  of  the  total,  while 
containers  contribute  between  0.7  and  0.8  percent. 


In  1985  and  subsequent  years,  contai-ners  contribute  a  sub¬ 
stantial  portion  of  the  total  solid  waste,  constituting  11  per¬ 
cent  in  1985,  25  percent  in  1986,  38  percent  in  1987,  and  44 
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percent  annually  from  1988  through  1990  (Figure  15).  Battery 
wastes  total  45  percent  in  1985,  35  percent  in  1986,  24  percent 
in  1987,  and  20  percent  annually  from  1938  through  1990.  The 
STS-specific  waste  category  of  solid  insulation  wastes  comprises 
4.3  percent  in  1985,  and  increases  to  10  percent  in  1986,  16 
percent  in  1937,  and  18  percent  annually  from  1988  through  1990. 

The  relative  percentage  of  sulfamic  acid  decreases  from  1985 
on,  although  its  yearly  quantity  remains  constant.  Its  wastes 
constitute  8  percent  in  1985,  6  percent  in  1986,  4  percent  in 
1987,  and  3  percent  annually  from  1988  through  1990.  Contami¬ 
nated  parts  comprise  the  only  other  substantial  solid  waste 
category,  contributing  0.7  to  1.0  percent  annually  from  1986 
through  1990. 

8.  HAZARDOUS  AND  ACUTELY  HAZARDOUS  WASTES  GENERATED  BY  COMBINED 
VAFB  HOST  BASE  AND  TENANTS 

Analysis  of  the  VAFB  host  base  and  tenant  waste  inventory 
shows  that  all  acutely  hazardous  wastes  expected  are  liquids. 
Figure  16,  which  depicts  the  percentages  (by  volume)  of  acutely 
hazardous  waste  generated,  shows  that  the  host  base  is  the  major 
generator  of  acutely  hazardous  liquids  prior  to  1985.  For  the 
period  1981  through  1984,  it  contributes  between  71  and  100  per¬ 
cent,  while  SD-TAC  generates  16  to  29  percent  annually  from  1982 
through  1984  (Figure  16).  NASA  is  expected  to  produce  acutely 
hazardous  waste  in  1982  only,  with  quantities  totalling  12  per¬ 
cent. 

Beginning  in  1985,  SD-STS  becomes  the  primary  generator  of 
acutely  hazardous  waste,  contributing  71  percent  in  1985,  89 
percent  in  1986,  95  percent  in  1987,  and  97  percent  annually  from 
1988  through  1990  (Figure  16).  Although  host  base  quantities 
double  in  1985,  its  percentages  drop  to  25  percent  in  that  same 
year.  These  percentages  decline  to  10  percent  in  1986,  5  percent 
in  1987,  and  3  percent  annually  from  1988  through  1990.  Acutely 
hazardous  waste  from  SD-TAC  totals  4  percent  in  1985,  1  percent 
in  1986,  and  0.1  percent  annually  in  1987  and  1988. 
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Figure  16.  Percent  (by  volume)  of  baseline  acutely  hazardous 
waste  generated  by  VAFB  host  base  and  each  tenant 
for  the  years  1981-1990. 


{ 
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SECTION  2 


INTRODUCTION 


1.  BACKGROUND 

Vandenberg  Air  Force  Base  (VAFB)  host  and  tenant  organiza¬ 
tions  routinely  generate  hazardous  wastes  in  the  course  of  their 
normal  operations.  In  anticipation  of  an  increased  waste  load 
with  the  inauguration  of  space  shuttle  launches  and  landings  at 
VAFB,  one  tenant.  Space  Division  (SD),  recently  conducted  a  pro¬ 
jected  inventory  of  hazardous  wastes  for  the  shuttle  and  other  SD 
operations  at  VAFB  (1,  2,  3,  4).  One  facet  of  this  study  was  an 
assessment  of  treatment  and  disposal  options  for  these  wastes.  An 
analysis  of  these  options  showed  that  some  treatment  and  storage 
on  base  is  cost-effective.  It  was  further  suggested  that  similar 
hazardous  wastes  from  other  VAFB  activities  could  conceivably  be 
treated  or  stored  in  common  facilities  with  SD  wastes  for  a  more 
cost-effective  waste  management  program.  Consequently,  1  STRAD 
decided  that  the  host  base  and  other  tenants  should  conduct 
inventories  similar  to  the  SD  inventories,  so  that  common  base¬ 
wide  treatment,  storage,  and  disposal  options  could  be  consid¬ 
ered. 


The  principal  objective  of  this  report  is  to  provide  a 
detailed  liquid  and  solid  hazardous  waste  inventory  for  the  host 
base  and  tenant  programs  at  VAFB  (STS,  other  SD,  M-X,  and  NASA). 
All  inventories  presented  in  this  report  are  based  on  the  hazard¬ 
ous  waste  definitions  of  the  California  Department  of  Health 
Services  (Title  22,  Division  4,  Chapter  30,  Articles  9  and  10) 
and  the  U..S.  Environmental  Protection  Agency  (EPA)  Regulations 
for  Identifying  Hazardous  Waste  (40  CFR  261).  The  host  base 
facilities/organizations  inventoried  for  this  report  include  the 
following  VAFB  host  base  organizations  and  buildings: 

•  Grou p  I  : 

-  Fuels  Lab  (Det  41  AFLC/SFQLE)  and  Det  41,  AFLC/MA  - 
Buildings  7422,  11248,  and  9320 

-  Lockheed  -  Building  8310 

-  Federal  Electric  Cor  po  rat  ion  (ITT)  -  Building  9320 

-  Boeing  -  Building  6523 

-  Martin  Marietta  Corporation  -  Building  8401 

-  4392  TRNSS/LGTM  -  Buildings  10726A,  10726B,  10721, 
10710,  10700,  and  7501 

-  394  ICBMTMS  -  Building  6601  and  Launch  Facility 
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-  Bionet ics  Corporation  -  Building  8430 

-  1369  AVS/OOC  -  Building  8314 

-  USAF  Hospital  -  Building  13850. 

•  Group  II: 

-  RCA  Corporation,  Astro  Electronics  -  Building  1768 

-  Stearns-Roger  -  Building  1792 

-  Avco  -  Building  1555 

-  Martin  Marietta  Aerospace 

-  394  Corrosion  Control  Facility  -  Building  1930 

-  Agena  Tank  Farm  -  Building  1180 

-  Civil  Engineering  Squadron. 

Group  I  organizations/facilities  represent  those  that  were 
specified  for  this  project  under  the  Scope  of  Work.  While  con¬ 
ducting  the  inventory  for  Group  I  facilities,  however,  some  addi¬ 
tional  facilities  which  generate  hazardous  wastes  were  identi¬ 
fied.  In  view  of  the  need  to  account  for  all  hazardous  wastes 
generated  by  the  host  VAFB,  these  additional  facilities  (listed 
under  Group  II)  were  also  inventoried,  and  their  hazardous  wastes 
were  subsequently  incorporated  into  the  comprehensive  inventory 
ofthehostVAFBanditstenants. 

2.  REPORT  ORGANIZATION 

Consideration  of  the  state  and  federal  regulations  governing 
generators  of  hazardous  wastes  is  essential  to  this  inventory. 
These  regulations  define  what  is  hazardous,  and  specify  the  res¬ 
ponsibilities  of  the  generator  in  regard  to  these  materials. 
Section  3  of  this  report  provides  references  to  the  major  provi¬ 
sions  regulating  hazardous  wastes,  and  summarizes  the  principal 
responsibilities  of  VAFB  generators.  Copies  of  EPA  report  forms 
required  for  generators  who  ship  hazardous  wastes  off  site  are 
presented  in  Appendix  B. 

In  the  past,  comprehensive  records  of  waste  generation  rates 
and  characteristics  have  not  been  consistently  maintained  by  all 
facilities.  Consequently,  a  number  of  assumptions,  estimations, 
and  simplifications  were  needed  to  adequately  address  hazardous 
waste  generation  at  VAFB.  Section  4  details  these  assumptions, 
and  describes  the  approach  used  to  obtain  the  inventory  data  for 
both  host  base  and  tenant  operations  at  VAFB. 

Section  5  presents  a  detailed  inventory  of  VAFB  host  base 
hazardous  wastes  generated  by  Group  I  organizations/facilities. 

A  summary  of  hazardous  waste  generation  by  Group  I  facilities  is 
provided  in  Section  6.  Appendix  A  presents  tables  of  summary 
hazardous  waste  generation  for  the  host  base,  arranged  by  EPA 
hazardous  waste  number. 

A  combined  inventory  for  VAFB  host  base  and  its  tenants  is 
given  in  Section  7.  Section  8  provides  a  discussion  and  summary 
of  the  combined  hazardous  waste  inventory  presented  in  Section  7. 
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Appendices  C  and  D  provide  detailed  hazardous  waste  inven¬ 
tories  of  the  additional  host  base  facilities  (Group  II)  and  NASA 
programs,  respectively.  Appendix  E  presents  summaries  by  waste 
category  of  the  unit  quantities  of  liquid  and  solid  hazardous 
wastes  which  can  be  used  to  project  annual  amounts  of  wastes  gen¬ 
erated  by  the  VAFB  host  base  and  each  tenant. 
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SECTION  3 


FEDERAL  AND  STATE  REGULATIONS  FOR  HAZARDOUS  WASTE  GENERATORS 


1.  INTRODUCTION 

The  U.S.  ERA  has  developed  a  nationwide  program  to  regulate 
hazardous  wastes  from  generation  to  final  disposal,  through 
directives  in  the  Resource  Conservation  and  Recovery  Act  (RCRA) 
of  1976  (PL  94-580).  These  regulations  are  not  industry- 
specific;  all  industries,  including  Department  of  Defense  (DOD) 
facilities,  which  generate,  store,  transport,  treat,  or  dispose 
of  hazardous  wastes,  are  affected  by  RCRA,  and  must  comply  with 
the  same  set  of  rules.  VAFB  is  considered  a  generator  of  hazard¬ 
ous  waste,  and,  depending  on  its  final  waste  management  plan,  may 
also  be  considered  as  a  storage,  treatment,  and/or  disposal 
f ac i 1 i ty  . 

At  the  present  time,  California  hazardous  waste  generators 
are  regulated  under  both  RCRA  and  California  Title  22.  The  major 
provisions  under  RCRA  for  controlling  hazardous  wastes  are: 

•  40  CFR  Part  260:  Definitions  used  in  other  parts  corre¬ 
sponding  to  Sections  3001  through  3004  RCRA  rules,  and 
general  provisions  applicable  to  these  parts  (FR  date 
5/19/80,  Part  II). 

•  40  CFR  Part  261:  Section  3001:  Identification  and  list¬ 
ing  of  hazardous  waste  (FR  date  5/19/80,  Part  III). 

•  40  CFR  Part  262:  Section  3002:  Standards  applicable  to 
generators  of  hazardous  waste,  including  manifest  system, 
recordkeeping,  and  reporting  (FR  date  5/19/80,  Part  V). 

•  40  CFR  Part  263:  Section  3003:  Standards  applicable  to 
transporters  of  hazardous  waste,  including  manifest  sys¬ 
tem,  recordkeeping,  and  reporting  (FR  date  5/19/80,  Part 
VI). 

•  40  CFR  Part  264:  Section  3004:  Standards  applicable  to 
owners  and  operators  of  hazardous  waste  treatment,  stor¬ 
age,  and  disposal  facilities,  including  manifest  system, 
recordkeeping,  and  reporting  (FR  date  5/19/80,  Part  VII). 
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•  40  CFR  Part  265:  Section  3004:  Interim  status  standards 
applicable  to  owners  and  operators  of  hazardous  waste 
treatment,  storage,  and  disposal  facilities  (FR  date 
5/19/80,  Part  VII). 

•  40  CFR  Part  267:  Interim  standards  for  owners  and  opera¬ 
tors  of  new  hazardous  waste  land  disposal  facilities  (FR 
date  2/13/81). 

•  40  CFR  Parts  122  and  124:  Section  3005:  Permits  for 
treatment,  storage,  and  disposal  of  hazardous  waste  (FR 
date  5/19/80,  Part  X). 

•  40  CFR  Part  123:  Section  3006:  Guidelines  for  autho¬ 
rized  state  hazardous  waste  programs  (FR  date  5/19/80, 
Part  X). 

•  Section  3010:  Preliminary  notification  of  hazardous 
waste  activity  (FR  date  2/26/80). 

Section  3006  of  RCRA  (40  CFR  Part  123)  provides  for  indivi¬ 
dual  states  to  operate  their  own  hazardous  waste  programs  (HWP) 
in  lieu  of  the  federal > program .  Phase  I  interim  authorization 
allows  the  state  to  administer  an  HWP  corresponding  to  the  por¬ 
tions  of  the  federal  program  contained  in  40  CFR  Parts  261,  262, 
and  263,  and  the  preliminary  (interim  status)  standards  of  40  CFR 
Part  265.  Phase  II  interim  authorization  will  allow  the  state  to 
administer  the  permit  program  of  40  CFR  Parts  122,  124,  and  264. 
Final  authorization  will  transfer  all  hazardous  waste  management 
responsibilities  to  the  state.  To  receive  interim  authorization, 
a  state  program  must  be  substantially  equivalent  to  the  federal 
program,  at  least  as  far  as  the  minimum  standards  are  concerned. 
The  state  can  adapt  or  enforce  more  stringent  or  extensive  re¬ 
quirements  than  those  of  RCRA,  although  these  are  not  considered 
part  of  the  federally  approved  program. 

The  State  of  California  Department  of  Health  Services  (CDHS) 
and  the  State  Water  Resources  Control  Board  (WRCB)  have  applied 
forPhase  I  interim  authorization  to  administer  a  state  HWP.  EPA 
reviewed  the  application  for  Phase  I  interim  authorization,  and 
determined  that  the  state  program  is  s-ubstanti  al  ly  equivalent  to 
the  Phase  I  federal  program  as  defined  in  40  CFR  Part  123.  In 
accordance  with  Section  3006(c)  of  RCRA,  California  was  granted 
interim  authorization  to  operate  an  HWP  in  lieu  of  Phase  I  of  the 
federal  HWP  (FR  date  6/4/81).  The  practical  effect  of  this  deci¬ 
sion  is  that  generators,  transporters,  and  owners  and  operators 
of  hazardous  waste  management  facilities  in  California  will  be 
subject  to  the  State  of  California  HWP  in  lieu  of  the  federal 
HWP,  and  will  not  again  be  subject  to  Phase  I  of  the  federal 
program  unless  (1)  the  state  fails  to  obtain  final  authorization 
within  24  months  after  the  effective  date  of  the  last  component 
of  Phase  II,  or  (2)  authorization  is  withdrawn  for  cause  by  EPA. 
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2.  RESPONSIBILITIES  OF  GENERATORS 


In  order  to  comply  with  both  EPA  and  California  regulations, 
a  California  generator  will  have  the  duties  and  obligations  out¬ 
lined  below. 

a.  Identifying  Hazardous  Wastes 

It  must  first  be  determined  if  a  waste  meets  the  hazardous 
waste  criteria  as  defined  by  RCRA  (40  CFR  261)  and/or  the  Cali¬ 
fornia  Administrative  Code  (CAC)  ,  Title  22.  Any  solid  waste  (see 
glossary  definition  of  a  solid  waste)  is  considered  hazardous  if 
it  is  flammable,  corrosive,  toxic,  reactive,  irritating,  a  strong 
sensitizer,  or  exhibits  EP  toxicity.  The  definitions  of  these 
hazardous  characteristics  are  found  in  40  CFR  261,  Subpart  C,  and 
in  CAC  Title  22.  Federal  regulations  also  identify  specific 
wastes  considered  to  be  acutely  hazardous  (40  CFR  261,  Subpart 
D).  Similar,  but  not  identical,  to  the  EPA  listing  are  the 
extremely  hazardous  wastes  identified  in  CAC  Title  22.  Even¬ 
tually,  the  California  rules  will  include  all  of  EPA's  listed 
wastes,  and  perhaps  additional  wastes  which  the  state  considers 
hazardous.  For  the  present,  all  wastes  listed  by  the  State  of 
California  must  be  manifested.  However,  EPA  annual  reports 
require  only  EPA-listed  wastes. 

If  a  waste  is  unlisted,  a  generator  may  choose  to  test  the 
suspected  waste  to  determine  whether  or  not  it  is  hazardous,  or 
may  declare  the  waste  to  be  hazardous  without  testing,  based  on  a 
knowledge  of  its  hazardous  properties  (45  FR  262.11).  Test  pro¬ 
tocols  are  published  in  Test  Methods  for  Evaluating  Solid  Waste, 
USEPA  Office  of  Water  and  Waste  Management,  SW-846,  1980. 

The  regulations  on  identification  and  listing  of  hazardous 
waste  (40  CFR  261)  have  recently  been  amended.  The  interim  final 
rule  (FR  56582,  November  17,  1981)  revises  the  regulations  to 
exempt  certain  mixtures  of  hazardous  and  nonhazardous  wastes  from 
the  presumption  of  hazardousness  as  presently  defined  in  the 
regulations.  For  instance,  a  mixture  of  a  nonhazardous  solid 
waste  and  a  listed  hazardous  waste  will  no  longer  be  considered 
hazardous  if  the  mixture  does  not  exhibit  any  of  the  defined 
characteristics  of  hazardous  wastes.  Furthermore,  mixtures  of 
wastewater  and  certain  solvents  or  toxic  chemicals  may  be  ex¬ 
cluded  based  on  the  average  weekly  concentration.  It  is  the 
responsibility  of  the  generator  to  justify  any  exclusion  based  on 
the  mixture  principles  through  laboratory  testing  or  other  means. 

b.  Smal 1 -Quanti ty  Generator  Exceptions 

Under  the  EPA  regulations,  small  waste  generators  (i.e., 
<1,000  kg/month  hazardous  waste;  <1  kg/month  acutely  hazardous 
waste)  are  exempt  from  recordkeeping/manifest  requirements  (45  FR 
261.5).  California  regulations  are  more  stringent,  allowing  no 
exemptions.  Even  if  the  generator  qualifies  as  a  small  generator 
under  RCRA,  no  exemption  would  be  allowed  under  California  law. 
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However,  California  provides  a  variance  for  small  quantities  or 
low  concentrations.  Exact  quantities  and  concentrations  are  not 
specified;  insignificance  as  a  potential  hazard  to  human  health, 
domestic  livestock,  or  wildlife  because  of  small  quantity,  low 
concentration,  or  physical  or  chemical  characteristics  is  the 
criterion.  EPA  plans  to  amend  the  small  generator  exceptions 
over  the  next  2  to  5  years,  possibly  reducing  the  present  limit 
for  hazardous  wastes  from  1,000  to  100  kg/month.  The  limit  for 
acutely  hazardous  waste  is  not  expected  to  change. 

c.  Notification  of  Hazardous  Activities 

Within  90  days  from  the  time  that  operations  at  the  SD 
facility  commence,  and  before  any  waste  can  be  transported,  the 
generator  will  be  required  to  notify  the  EPA  Region  IX  Adminis¬ 
trator  and  apply  for  an  EPA  identification  number  (45  FR,  Part 
262.12;  45  FR,  Page  12746).  If  the  generator  also  plans  to  own/ 
operate  facilities  for  treatment,  storage,  or  disposal  of  hazard¬ 
ous  waste,  it  may  file  a  single  form  to  cover  all  activities  that 
occur  on  the  base.  There  are  stiff  penalties  for  failing  to 
notify  EPA,  including  suspension  of  all  operations. 

d.  Transportation  of  Hazardous  Waste 

The  generator  has  two  options  available  if  hazardous  waste 
is  to  be  transported  off  site.  It  may  contract  with  a  state- 
licensed  commercial  hauler,  or  transport  waste  itself,  in  which 
case  it  must  obtain  an  EPA  Transporter's  Identification  Number 
(45  FR  263.11)  and  a  California  Registered  Hazardous  Waste 
Hauler's  Permit  (CAC  Title  22).  In  addition,  it  must  comply  with 
all  applicable  EPA  (40  CFR  263.11  and  263.31)  and  Department  of 
Transportation  (DOT)  (Hazardous  Materials  Transportation  Act, 

49  CFR  Parts  171  through  179)  regulations.  A  generator  must 
insure  that  the  hazardous  waste  is  properly  containerized  and 
labeled,  and  that  trucks  are  placarded  in  accordance  with  EPA  (40 
CFR  Part  262.30)  and  DOT  (49  CFR  Parts  171  through  179)  regula¬ 
tions  controlling  the  transportation  of  hazardous  materials. 

e.  Hazardous  Waste  Manifest 

Before  shipping  any  haza rdou s-  wa stes ,  a  generator  must  pre¬ 
pare  the  California  Hazardous  Waste  Manifest.  Figure  17  presents 
the  new  California  Hazardous  Waste  Manifest,  which  has  been  de¬ 
veloped  to  insure  that  California  hazardous  waste  generators, 
transporters,  and  facility  operators  will  be  in  conformance  with 
both  the  requirements  of  the  new  federal  hazardous  waste  regula¬ 
tions  adopted  pursuant  to  RCRA,  and  the  requirements  of  state 
law. 


As  has  been  the  practice  in  the  past,  transporters  are  ex¬ 
pected  to  print  their  own  manifests.  Each  manifest  will  have  a 
unique  serial  number,  as  described  in  Item  1  of  "Instructions  for 
Completing  Manifest"  (see  Figure  17).  The  instructions  will  be 
printed  on  the  backs  of  each  manifest  and  manifest  copy.  These 
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INSTnUCTtONS  rORCUMTlCIING  MANIFEST 
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instructions  specify  the  requirements  for  using  the  manifest,  for 
transferring  waste,  and  for  distributing  manifest  copies. 

The  new  federal  regulations,  which  became  effective  on 
November  19,  1980,  require  that  certain  information  which  was  not 
previously  required  by  California  law  now  be  provided  on  all  haz¬ 
ardous  waste  manifests.  This  information  includes  the  following: 

•  ERA  identification  number  of  the  generator,  transporter, 
and  treatment,  storage,  and  disposal  (TSD)  facilities. 

•  Hazardous  materials  descriptions  as  required  by  DOT  in 
49  CFR. 

•  Name,  address,  and  ERA  identification  number  of  the  TSD 
facility  designated  by  the  generator  to  receive  the 
waste,  and,  if  desired,  an  alternate  facility. 

•  Generator's  certification  with  the  statement  exactly  as 
shown  on  the  enclosed  manifest. 

After  completing  the  manifest  and  transferring  the  waste  to 
the  transporter,  a  designated  person  representing  the  generator 
signs  the  certification  on  the  original  manifest  and  all  copies 
(one  for  each  person  handling  the  waste).  The  transporter  then 
signs  and  dates  the  manifest,  and  returns  one  copy  to  the  genera¬ 
tor.  The  generator  retains  it  until  a  copy  is  received  from  the 
designated  permitted  facility  following  delivery  of  the  waste.  A 
generator  is  required  to  initiate  a  trace  if  it  does  not  receive 
a  copy  of  the  manifest  from  the  disposal  facility  within  35  days 
after  the  waste  has  been  shipped.  All  contacts  made  while  trac¬ 
ing  a  delinquent  manifest  should  be  well  documented.  If  the  man¬ 
ifest  has  not  been  received  within  45  days  after  shipment,  the 
generator  must  report  the  incident  to  CDHS.  Supporting  documen¬ 
tation  may  be  required. 

f.  Reporting  Requirements  for  Generators 

The  generator  . will  be  required  to  send  copies  of  all  mani¬ 
fests  from  the  previous  month  to  CDHS,  Hazardous  Materials  Man¬ 
agement  Branch,  Sacramento,  California.  In  addition,  federal 
regulations  require  an  annual  report  from  generators  who  ship 
hazardous  waste  off  site  (45  FR  262,  Subpart  D).  The  annual 
report,  comprised  of  ERA  Forms  8700-13  and  8700-13a  (Appendix  B) , 
is  sent  to  CDHS  in  Sacramento.  However,  if  a  generator  decides 
to  treat,  store,  or  dispose  of  wastes  on  base,  it  must  submit  an 
annual  report  covering  those  wastes  in  accordance  with  the  pro¬ 
visions  of  40  CFR  Rarts  264,  265,  and  266,  and  40  CFR  Rart  122. 

In  addition  to  following  these  requirements,  generators  must  com¬ 
ply  with  reporting  requirements  for  TSD  facilities,  and  should 
make  provisions  to  hold  all  records,  manifests,  and  reports  for 
3  years. 
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Manifest  requirements  are  somewhat  different  for  rail  ship¬ 
ment  or  bulk  shipment  of  hazardous  wastes  by  water.  The  genera¬ 
tor  should  consult  the  regulations  if  such  means  are  used  to 
transport  wastes  to  permitted  handling  facilities  (45  FR  263, 
Subpart  B) . 

g.  Disposal  of  Extremely  Hazardous  Waste  by  Generators 

Some  of  the  wastes  generated  by  the  SO  (e.g.,  monomethyl 
hydrazine)  are  defined  as  extremely  hazardous  (CAC  Sections  66064 
and  66680  to  66685).  No  extremely  hazardous  waste  shall  be  han¬ 
dled  or  disposed  of  in  California  without  an  Extremely  Hazardous 
Waste  Disposal  Permit  issued  by  the  state.  The  generator  must 
apply  for  this  permit  at  least  15  days  prior  to  the  intended  date 
of  disposal.  It  can  be  expected  that  TSD  facilities  will  require 
generators  to  make  arrangements  prior  to  shipment  of  these  spe¬ 
cial  wastes  to  their  sites.  Unexpected  shipments  will  be  re¬ 
turned  at  the  generator's  expense. 

h.  Storage  Treatment  and  Disposal  of  Hazardous  Wastes  by 
Generators 

If  generators  store  hazardous  wastes  on  site  for  more  than 
60  days  (the  90-day  limit  set  by  EPA  is  preempted  by  California 
law),  or  treat  or  dispose  of  hazardous  wastes  on  site,  they  must 
apply  for  and  receive  a  Hazardous  Waste  Facility  Permit,  and  com¬ 
ply  with  all  applicable  regulations  (45  FR  264,  Subpart  A). 

3.  RESPONSIBILITIES  OF  BASE  AGENCIES 

A  recent  (June  1981)  DOD  publication.  Consolidated  Hazardous 
Material /Hazardous  Waste  Disposal  Guidance,  outlines  the  respon¬ 
sible  agencies  for  hazardous  waste  management  on  the  base. 

Briefly,  this  guidance  states  that: 

•  The  Defense  Logistics  Agency  (DLA)  has  been  designated  as 
the  responsible  agency  within  DOD  for  disposal  of  those 
hazardous  materials  regulated  under  RCRA. 

•  DLA  has  delegated  operational  responsibilities  for  this 
mission  to  the  Defense  Property  Disposal  Service  (DPDS). 

•  The  Defense  Property  Disposal  Organization  (DPDO)  will 
take  accountability  for  all  of  these  wastes,  and  if  pro¬ 
per  facilities  are  available,  will  take  physical  custody. 

•  All  wastes  must  be  identifed  by  National  Stock  Number 
(NSN),  List  Stock  Number  (LSN),  or  Federal  Stock  Class 
(FSC),  and  amount  and  type  of  contaminant. 

•  Wastes  must  be  turned  in  to  the  DPDO  in  nonleaking,  safe- 
to-handle  containers  ( DOT-speci f i ed  containers  for  prede¬ 
termined  hazardous  wastes),  properly  labeled. 


The  base  commander  is  responsible  to  insure  compliance 
with  all  RCRA  or  California  requirements  for  the  base; 
the  individual  facility  operational  managers  are  account¬ 
able  for  conducting  their  activities  in  accordance  with 
theregulations. 


SECTION  4 


METHODOLOGY  AND  ASSUMPTIONS 


In  compiling  the  host  base  inventory  for  Group  I  facilities, 
SCS  made  as  much  use  as  possible  of  existing  data.  This  con¬ 
sisted  of  site  visits  and  interviews,  and  review  of  a  series  of 
system  evaluation  worksheets  prepared  in  1980.  The  site  visits 
were  intended  to  acquaint  the  SCS  staff  with  the  personnel,  fa¬ 
cilities,  and  operations  involved  in  this  inventory.  A  general 
overview  of  each  facility's  operations  and  waste  production  was 
obtained.  The  appropriate  contractors  were  interviewed  in  per¬ 
son,  by  telephone,  and  by  letter  to  determine  specific  details  of 
the  operational  procedures  and  wastes  produced  (both  quality  and 
quantity).  The  system  evaluation  worksheets,  which  are  part  of  a 
one-time  comprehensive  hazardous  waste  inventory  prepared  in 
response  to  RCRA  regulations,  were  used  to  refine  the  information 
collected  from  the  contractors  and  site  personnel. 

The  Group  II  host  base  inventory,  which  appears  in  Appendix 
C,  consists  of  those  facilities  identified  during  the  original 
host  base  inventory  as  significant  generators  of  hazardous  waste. 
These  facilities,  which  were  not  designated  in  the  initial  scope 
of  work,  were  inventoried  by  telephone  and  by  letter  in  order  to 
include  their  waste  generation  in  the  combined  host  base  and 
tenant  inventory. 

The  NASA  inventory,  shown  in  Appendix  D,  was  compiled  from 
information  provided  by  NASA  (personal  communication  by  B.  W. 
Stevens  to  VAFB/DEV  dated  August  18,  1981).  Operations  at  SLC2W, 
SLC2E,  and  Building  831  are  included  in  this  inventory. 

Comprehensive,  detailed  records  of  waste  generation  and 
characteristics  have  not  been  consistently  maintained  by  all 
facilities  in  the  past.  Consequently,  some  of  the  numbers  pre¬ 
sented  herein  are  estimates  prepared  by  the  contractors  working 
with  these  systems.  This  is  particularly  true  of  those  wastes 
which  heretofore  have  not  been  routinely  collected  and  treated 
and/or  disposed  of  as  hazardous  wastes,  but  which  are  considered 
hazardous  under  the  RCRA  regulations. 

Some  assumptions  and  simplifications  were  needed  to  identify 
and  quantify  some  of  the  hazardous  waste  streams,  as  follows: 

•  There  will  be  no  reclamation  or  reuse  of  excess  or  waste 
products.  This  does  not  include  those  drums  and  other 
containers  which  are  currently  being  triple-rinsed  for 
reuse  on  the  base. 
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•  Where  waste  generation  data  were  available  as  a  range, 
the  higher  value  in  the  range  was  taken  for  this  inven¬ 
tory. 

•  All  wastes  identified  as  potentially  hazardous  are  in¬ 
cluded,  whether  or  not  they  are  currently  being  handled 
as  hazardous  wastes. 

•  Wastes  listed  with  contingency  quantities  only  (no  base¬ 
line  numbers)  are  indicative  of  non-normal  events  which 
nonetheless  are  possible. 

•  In  converting  from  volume  to  mass  units  (or  vice  versa) 
for  mixtures  of  wastes  with  uncertain  compositions,  den¬ 
sities  were  estimated  based  on  similar  waste  types  of 
known  densities  or  on  densities  of  the  predominant  com¬ 
ponent  of  the  mix. 

•  In  those  cases  where  waste  quantities  were  unknown,  in¬ 
ventory  estimates  were  based  on  purchase  records  modified 
by  use  characteristics. 

•  According  to  the  regulations,  only  those  containers  which 
have  held  acutely  hazardous  materials  are  themselves  haz¬ 
ardous;  however,  all  containers  were  included  in  the  in¬ 
ventory  except  those  empty  containers  that  were  routinely 
t  ri pi e- ri nsed  . 

•  Industrial  wastewaters  occupy  an  ambiguous  position  vis- 
a-vis  the  regulations,  as  there  is  some  uncertainty  re¬ 
garding  which  act/regulation  governs  a  given  situation; 
for  this  inventory,  all  wastewaters  containing  hazardous 
materials  were  included,  regardless  of  their  disposition. 

•  Hazardous  materials  which  are  treated  in-house  for  dis¬ 
posal  (e.g.,  some  wastewaters)  or  reuse  (e.g.,  recover¬ 
able  silver  and  mercury)  are  still  considered  hazardous 
until  treated;  furthermore,  the  subject  facility  is  con¬ 
sidered  a  treatment  facility. 

•  Several  of  the  host  base  facilities  will  be  involved  with 
the  STS  program  when  it  becomes  operational,  at  which 
time  their  work  load  and  waste  generation  will  increase; 
quantity  data  for  1985  through  1990  reflect  estimates  by 
f aci  1  i ty  personnel  . 

To  evaluate  waste  generation  for  the  VAFB  host  base  and 
tenants  combined,  SCS  incorporated  inventories  previously  con¬ 
ducted  for  SD-STS  (1,  2),  SD-TAC  (3,  4),  BMO  (5).  Group  II  host 
base  facilities  (Appendix  C),  and  NASA  (Appendix  D)  into  the 
Group  I  host  base  inventory.  Th.e  following  changes  were  made 
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from  previous  inventories  to  more  accurately  evaluate  VAFB  haz¬ 
ardous  v^aste  generation: 

•  The  new  launch  schedule  assumed  for  STS  is  1  launch  in 
1985,  3  launches  in  1986,  7  launches  in  1987,  and  10 
launches  per  year  for  1988  through  1990  (personal  commu¬ 
nication  to  SCS  from  Mr.  John  Edwards,  April  1982). 

•  Atlas  deluge  water  has  been  sliminated  from  the  inven¬ 
tory,  based  on  results  of  a  chemical  analysis  which 
indicated  that  the  water  is  not  hazardous  under  RCRA 
regulations  (3). 

•  Estimates  of  STS  deluge  water  quantities  have  been  re¬ 

vised  upwards  since  the  original  STS  inventory  (1,  2), 
based  on  the  results  of  the  first  l^aunches  at  Cape 
Kennedy .  .  ■  M  •'  ^  ] 

•  Waste  solids  and  liquids  have  been  kept  separate  in  the 
combined  inventory,  with  solid  quantities  presented  by 
weight  and  liquid  quantities  given  by  volume. 
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SECTION  5 


VAFB  HOST  BASE  INVENTORY 


The  operations  of  the  host  base  facilities  at  VAFB  produce 
significant  volumes  of  hazardous  materials.  An  inventory  of 
these  wastes  is  necessary  to  comply  with  ERA  hazardous  waste 
generator  regulations  and  to  assess  alternative  treatment/ 
di sposal  opti ons  . 

The  intent  of  this  inventory  is  to  identify  and  quantify  all 
potentially  hazardous  liquid  and  solid  wastes  routinely  generated 
by  VAFB  host  base  facilities  per  year  for  the  period  1981  through 
1990.  Baseline  waste  generation  is  representative  of  wastes  pro¬ 
duced  routinely  under  normal  conditions. 

Table  8  is  a  list  of  the  types  and  characteristics  of  the 
hazardous  wastes  generated  by  the  host  base  facilities,  arranged 
by  organization.  From  left  to  right,  this  table  shows: 

•  ORGANIZATION  -  the  organization  and  building  generating 
the  wastes;  this  inventory  is  bu  i  1  di  ng-.speci  f  i  c  ,  and  any 
other  buildings  occupied  by  the  same  organization  are  not 
necessarily  included. 

•  WASTE  MATERIAL  -  descriptions  of  the  hazardous  wastes. 
These  wastes  may  be  individual  chemicals,  excess  commer¬ 
cial  formulations,  or  mixed  wastes.  Items  which  have 
been  slightly  indented  in  the  table  represent  the  hazard¬ 
ous  constituents  of  a  mixed  waste  or  commercial  product. 

t  WASTE  CAT  -  waste  category.  This  is  a  sorting  tool  for 
grouping  wastes  with  similar  characteristics  (see  Glos¬ 
sary). 

•  TRT  CAT  -  treatment  category.  This  is  a  sorting  tool  for 
grouping  wastes  that  can  be  treated  by  the  same  treatment 
processes.  These  treatment  categories  are  not  discussed 
in  this  report;  for  further  information,  the  reader  is 
invited  to  consult  Volume  2  of  either  the  STS  or  SD  in¬ 
ventory. 

•  SOL  OR  LIQ  -  solid  or  liquid;  the  physical  state  of  the 
waste  materi al  . 

•  OPERATION  -  a  brief  description,  where  appropriate,  of 
the  particular  operation  producing  the  waste  material. 
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FOOTNOTES 


•  HAZ  WST  NO.  EPA/CAL  -  EPA  and  California  hazardous  waste 
numbers.  Both  EPA  and  the  State  of  California  have 
issued  lists  of  wastes  that  they  consider  to  be  hazard¬ 
ous.  These  are  presented  in  45  FR  33084-33133  (40  CFR 
261)  and  CAC,  Title  22,  Division  4,  Chapter  30,  Article 
9,  respectively.  Appendix  A  includes  tables  of  waste 
quantities  arranged  by  EPA  number.  The  EPA  numbers  will 
be  needed  to  complete  all  of  the  EPA  hazardous  waste 
notification,  application,  and  reporting  forms  required 
of  all  hazardous  waste  generators  under  RCRA. 

f  HAZARDOUS  PROPERTY  EPA/CAL  -  the  hazardous  properties  of 
the  v/astes,  according  to  EPA  and  California  lists  or 
definitions.  This  information  is  useful  in  determining 
waste  compatibility  and  assessing  treatment  alternatives 
(see  Glossary  for  definitions  of  hazard  codes). 

CALIFORNIA  COMPATIBILITY  CLASS  -  special  precautions  are 
needed  when  managing  or  treating  chemically  incompatible 
wastes.  The  CDHS  developed  a  set  of  12  groups  to  gener¬ 
ally  classify  incompatible  hazardous  wastes  (Laws,  Regu¬ 
lations,  and  Guidelines  for  Hauling  of  Hazardous  Waste, 
February  1975).  These  incompatibility  groups  are  also 
listed  in  45  FR  33257-33258. 

Table  9  is  a  detailed  listing  of  the  quantities  of  wastes 
generated  by  these  facilities.  Wastes  are  listed  alphabetically 
for  each  organization/building.  Table  10  is  a  similar  listing 
arranged  by  waste  material,  and  shown  by  organization  within  each 
waste  category.  Table  9  gives  total  waste  generation  for  each 
organization;  Table  10  gives  total  quantities  of  each  waste  mate¬ 
rial  generated  by  the  host  base.  Mass  and  volume  values  in  both 
tables  are  given  in  both  metric  and  English  units.  Under  the 
volume  column  (English  units),  liquid  wastes  are  given  in  gal¬ 
lons,  and  solid  waste  in  cubic  feet.  A  missing  number  indicates 
insufficient  information  to  quantify  a  particular  waste. 

Quantities  are  given  for  2  years,  1981  and  1990.  Quantities 
for  1981  are  indicative  of  current  waste  generation  rates.  Val¬ 
ues  for  1990  show  the  expected  increases  after  the  STS  has  become 
operational  at  VAFB. 

Table  11  presents  the  annual  mass  waste  generation  for  each 
organization  for  the  years  1981  to  1990.  Totals  for  each  waste 
material  are  presented  within  each  organization.  Table  12,  which 
is  a  summary  table  of  total  waste  material  generation  rates  for 
the  VAFB  host  base  organizations  combined,  shows  annual  mass 
rates  for  the  years  1981  to  1990. 

Table  13  is  a  list  of  the  contingency  wastes  generated  by 
the  VAFB  host  base  facilities.  Contingency  wastes  are  those 
which  will  be  generated  only  sporadically  from  unplanned  events, 
such  as  aborts,  spills,  etc.  Contingency  values  are  expressed  as 
estimated  quantities  per  event.  The  only  contingency  wastes 
identified  were  out-of-spec  hypergolic  propellants. 
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TABLE  12.  BASELINE  UASTE  GENERATION  BY  WASTE  CATEGORY  FOR  VAFB  HOST  BASE  ORGANIZATIONS  COMBINEO 
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TABLE  13.  CONTINGENCY  WASTE  GENERATION  BY  VAFB 
HOST  BASE  ORGANIZATIONS 


Quantity  Per  Contingency 

Sol 

Mass 

Vol ume 

or 

Waste  Material 

Kil ograms 

Pounds 

Li  ters 

Gd  1  or  C F 

Lockheed  (8310) 

Hydrazine 

L 

45.7 

100.8 

45.4 

12.0 

IRENA 

L 

680.4 

1,500.0 

461.8 

122.0 

UDMH 

L 

680.4 

1,500.0 

2,959.9 

782.0 

*  Only  Lockheed  anticipates  contingency  waste  generation. 
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SECTION  6 


SUMMARY  OF  HAZARDOUS  WASTE  GENERATION  FOR  VAFB  HOST  BASE 


1.  INTRODUCTION 

The  purpose  of  this  section  is  to  present  an  inventory  of 
the  types  and  quantities  of  waste  expected  to  be  generated  by  the 
host  base  facilities  during  the  years  1981  through  1990.  The 
inventory  provides  information  for: 

•  Types  of  wastes  generated. 

•  Chemical  constituents  in  each  waste  stream. 

•  Mass  and/or  volume  of  waste  generated  during  scheduled 
ground  operations  (per  month,  per  year,  and  totals  for 
the  period  1981  through  1990). 

•  Mass  and/or  volume  of  waste  generated  under  contingency 
conditions  (per  contingency  event). 

•  EPA  and  California  hazardous  waste  numbers  fqr  each 
waste. 

•  EPA  and  California  hazardous  properties  for  each  waste. 

•  California  compatibility  class  for  each  waste. 

The  discussion  which  follows  will  focus  primarily  on  the 
years  1981  and  1990. 

2.  SOURCES  OF  WASTE 

A  summary  of  liquid  and  solid  hazardous  wastes  generated 
during  the  years  1981  through  1990  by  host  base  programs  at  VAFB 
is  given  in  Tables  14  and  15.  Projected  increases  in  hazardous 
waste  generation  for  each  facility  over  the  10-year  period  are 
shown  in  Table  16.  These  projections  are  used  to  calculate 
monthly  program  quantities  (reported  in  Table  14),  and  yearly  and 
total  program  quantities  (Table  15). 


82 


^ 

^ _ , 

— 

1  m 

VO 

r«^ 

lO  «er 

CO  CM 

o  vO 

ro  us 

r*.  O 

p.^  VO 

>  o 

CM  P*» 

vO  O 

os  -- 

f**.  CO 

OS  O 

os  O 

US  —4 

^  OS 

1 

CO 

o  ^ 

^  VO 

US  US 

US  P^ 

cs  ^ 

p.*  c 

’  O 

VO  VO 

p«* 

^  CM 

vO  CO 

^  ro 

OS  in 

CM 

p...  CM 

«-•  m 

VO  ^ 

CM  00 

CM  O 

^_,r* 

^  CM 

CM  in 

>  m 

r^  VO 

CM  VO 

uO  ^ 

ro  CM 

o  US 

CO  US 

P^  o 

CM 

>  o 

CM 

ir>  ^ 

OS 

00 

C7S  O 

OS  O 

US  -4 

nr  nr 

>  r»» 

O  VO 

o  ^ 

—1  VO 

US  US 

US  r>^ 

cs  —4 

O  vn 

•  O 

VO  VO 

p«».  vO 

^  CM 

VO  fO 

^  CO 

cs  us 

pi.  o 

m 

m 

VO  ^ 

CM  CO 

CM  O 

1-4  CM 

CM  vn 

>  r-> 

VO 

^  CO 

VO  ^ 

CO  CM 

o  vO 

n  US 

O 

CO 

»  o 

CM  r-. 

CO 

CP»  r-4 

P^  00 

OS  O 

OS  O 

us  -n 

O  CM 

O  ^ 

^  VO 

vrs  VO 

US  p^ 

C3S 

VO  VO 

VO  ^ 

CM 

UO  CO 

ro 

cs  US 

CM 

VO  OS 

^  m 

VO  ^ 

CM  CO 

CM  OS 

CM 

CM  nr 

>  m 

P^  VO 

00  O' 

VO  ^ 

fO  CM 

O  v^ 

CO  in 

O 

00  ^ 

1  o 

CM 

CM  ^ 

OS  ^ 

P^  00 

os  O 

OS  o 

m  ^ 

1— •  ^ 

? 

r».  00 

CO  CO 

O  ^ 

f>H  VO 

Vf)  us 

vn 

cs  -H 

CO  CO 

r  o 

VO  VO 

vO  CM 

^  CM 

vO  CO 

^  ro 

OS  m 

CM 

US  pi^ 

^  CO 

VO  ^ 

CM  CO 

CM  OS 

1-4  CM 

CM  n^- 

_ 

«»— <» 

9  fO 

VO 

OS  CM 

lO  ^ 

CO  CM 

o  vo 

ro  us 

P>.  o 

OS  p^ 

“>  o 

CM  P^ 

OS  00 

OS  ^ 

P-^  CO 

OS  o 

os  o 

vn  ^ 

00  pH* 

3 

P^  CO 

CM  VO 

o  ^ 

VO 

US  in 

US  p^ 

os  ^ 

CM  VO 

r  O 

VO  VO 

vO  »-• 

^  CM 

VO  CO 

^  ro 

OS  m 

CM 

vn  VO 

~  — 

•  « 

^  <n 

VO  ^ 

CM  CO 

CM  OS 

*-* 

CM 

CM  nr 

'W' 

■>  ro 

VO 

lO  ^ 

lO  ^ 

CO  CM 

o  in 

OO  in 

P'1.  O 

vn  OS 

O 

CM  r*» 

OS  ^ 

P^  00 

os  o 

os  o 

US 

d  d 

3 

00 

00  VO 

O  ’*3' 

— «  VO 

us  us 

VO  p*«- 

OS 

CO  VO 

r  O 

VO  VO 

V  O 

^  CM 

lO  CO 

1— *  ro 

OS  US 

CM 

^  US 

- — « 

f-^ 

t-<  <n 

VO  ^ 

CM  CO 

CM  OS 

• — * 

1— •  CM 

CM  nr 

'j 

p**.  VO 

o  iO 

•  VO  *«■ 

CO  CM 

o  in 

lO  CM 

r>.»  O 

O  m 

•  « 

•  • 

•  • 

r  03 

CM  P»» 

00  VO 

OS 

P^  CO 

os  O 

OS  in 

us  -n 

VO 

n  CM 

03 

CO  VO 

o  «r 

^  VO 

US  US 

P^  CO 

cs  ^ 

VO  C*S 

«r 

VO  VO 

^  OS 

^  CM 

VO  CO 

^  ro 

43-  CM 

CM 

VO  vn 

•-»  m 

VO  ^ 

VO  ^ 

VO  nr 

—4  rs 

' — ' 

SI 

P«-  VO 

CM  P^ 

lO  ^ 

CO  CM 

o  m 

VO  CM 

pi.,  o 

CM  P^ 

T  CO 

CM  P^ 

P^  OS 

OS  t-H 

P^  00 

os  o 

OS  vn 

US  -n 

vn  1— • 

r\  CM 

P^  CO 

o 

f-M  VO 

us  in 

CO 

cs  1— ' 

^  os 

VO  VO 

V  OS 

.-4  CM 

to  CO 

^  ro 

nr  CM 

CM 

VO  nr 

^  CO 

VO 

lO  ^ 

m  nr 

m 

-w » 

M 

r>»  VO 

•-N  lO 

vO  ^ 

<0  CM 

O  US 

lO  CM 

P^  o 

-n  US 

tf*  CO 

CM 

p^  m 

OS  1-1 

r<»  00 

OS  o 

OS  vn 

vn 

vn  pi- 

y\  CM 

oo 

os  c^ 

O  -a* 

1-1  VO 

US  in 

P^  00 

cs  ^ 

CM  ntf* 

«“•  ^ 

VO  VO 

CO  00 

CM 

VO  CO 

^  ro 

^  CM 

CM 

VO  ^ 

f-l  CO 

VO  ^ 

VO  ^ 

vn  nr 

pK.  VO 

CM  00 

in  ^ 

ro  CM 

o  in 

lO  CM 

p^ 

CM  pi! 

00  rs 

cs 

1"!  d 

os  d 

os  m 

us 

p*^  OO 

PK.  m 

o  ^ 

f-^  lO 

vn  us 

p^  00 

cs 

lO  VO 

rs  00 

-n  CM 

m  CO 

CO 

nr  CM 

*  A 

m 

lO  ^ 

u>  ^ 

e  (A  ^ 

n  r—  0)  ^ 

O)  O  U 

L.  3  O 

O  U.  *0  .J 


u 

^  u 

OS 

X 

s 

CO 

X 

Co  4-* 

c 

to 

►— > 

o 

0}  u 

CM  to 

X 

^  o 

01 

OS  z 

nr  CO 

VO  US 

o  ^ 

o 

CO  ac 

OS  o 

CO  > 

U>  LU 

oo 

nr  H- 

fO 

1-4  < 

83 


SUMMARY  OF  BASELINE  YEARLY  HAZARDOUS  WASTE  GENERATION  BY  ORGANIZATION 

FOR  VAFB  HOST  BASE,  1981-1990 
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As  shown  in  Table  15,  total  baseline  waste  generation  at  the 
host  base  facilities  for  the  period  1981  through  1990  is  antici¬ 
pated  to  be  2.4  million  kg  (5.2  million  lb).  Annual  waste  gener¬ 
ation  is  expected  to  escalate  as  follows: 


# 

1981 

- 

187,300 

kg 

(412,900 

1b)  . 

• 

1982 

- 

187,500 

kg 

(413,400 

1b). 

• 

1983 

- 

187,700 

kg 

(413,900 

1b). 

• 

1984 

- 

188,000 

kg 

(414,500 

lb). 

• 

1985 

- 

269,800 

kg 

(594,700 

lb). 

• 

1986 

- 

270,300 

kg 

(596,000 

1b). 

t 

1987 

271,000 

kg 

(597,400 

lb)  . 

f 

1988 

- 

271,700 

kg 

(599  ,000 

1b). 

• 

1989 

• 

272,400 

kg 

(600,600 

lb). 

• 

1990 

- 

273,300 

kg 

(602,500 

lb). 

Baseline 

waste 

generation 

for  the  years  1981  through  1990  is 

graphically  presented  in  Figures  18  and  19. 

The  highest  quantities  of  wastes  in  1981  were  generated  by 
4392  TRNSS/LGTM  (78,200  kg;  172,400  lb),  followed  by  1369  AVS/OOC 
(77,800  kg;  171,400  lb),  and  Lockheed  (20,100  kg;  44,300  lb). 

The  lowest  quantities  of  wastes  in  1981  were  generated  by  Federal 
Electric  (4,500  kg;  10,000  lb).  Fuels  Lab  &  Det  41  (2,300  kg; 
5,100  lb),  394  ICBMTMS  (1,900  kg;  4,200  lb),  Boeing  (1,300  kg; 
2,900  lb),  and  USAF  Hospital  (1,100  kg;  2,500  lb)  (Figure  18). 

In  1990,  the  highest  quantities  of  wastes  are  expected  to  be 
generated  by  1369  AVS/OOC  (155,500  kg;  342,800  lb),  and  4392 
TRNSS/LGTM  (78,200  kg;  172,400  lb),  followed  by  Lockheed  (20,100 
kg;  44,200  lb).  Federal  Electric  (9,300  kg;  20,500  lb),  and  Fuels 
Lab  &  Det  41  (5,800  kg;  12,800  lb)  (Figure  18).  The  smallest 
quantities  in  1990  are  expected  to  be  generated  by  394  ICBMTMS 
(1,900  kg;  4,200  lb),  Boeing  (1,300  kg;  2,900  lb),  and  USAF  Hos¬ 
pital  (1,100  kg;  2,500  lb)  . 

The  anticipated  percent  increases  in  waste  generation  by 
facility  are  shown  on  Table  16.  Waste  generation  from  USAF  Hos¬ 
pital,  Boeing,  394  ICBMTMS,  Lockheed,  and  4392  TRNSS/LGTM  is 
expected  to  remain  constant  during  the  period  1981  through  1990. 
Fuels  Lab  &  Det  41  and  1369  AVS/DOC  exhibit  a  step  function  in 
their  projected  waste  generation,  with  the  increase  occurring  at 
the  beginning  of  the  STS  program  in  1985.  Federal  Electric  is 
expected  to  continuously  generate  increased  amounts  of  hazardous 
waste  each  year  during  the  period  1981  through  1990  (Table  16). 

Expressed  as  percentage  by  weight,  the  1369  AVS/DOC  has 
generated  41.5  percent  of  the  total  waste  in  1981;  4392  TRNSS/ 
LGTM,  41.8  percent;  Lockheed,  10.7  percent;  and  Federal  Electric, 
Fuels  Lab  &  Det  41,  394  ICBMTMS,  Boeing,  and  USAF  Hospital,  2.4, 
1.2,  1.0,  0.7,  and  0.6  percent,  respectively  (Figure  19).  In 
1990,  1369  AVS/DOC  is  projected  to  generate  56.9  percent  of  the 
total  baseline  waste;  4392  TRNSS/LGTM,  28.6  percent;  Lockheed, 

7.3  percent;  and  Federal  Electric,  Fuels  Lab  S  Det  41,  394 
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Figure  18.  Baseline  quantities  of  hazardous  waste  generated  by 
VAFB  host  base  for  the  years  1981  through  1990, 


POUNDS/YEAR 


Figure  19.  Percent  (by  weight)  of  baseline  hazardous  waste 
generated  by  VAFB  host  base  for  the  years  1981 
and  1990. 


ICBMTMS,  Boeing,  and  USAF  Hospital,  3.4,  2.1,  0.7,  0.5,  and  0.4 
percent,  respectively. 

Investigations  into  the  physical  state  of  the  hazardous 
wastes  generated  during  normal  operations  indicate  that  the  majo¬ 
rity  of  wastes  at  Lockheed,  Federal  Electric,  Boeing,  4392  TRNSS/ 
LGTM,  394  ICBMTMS,  and  USAF  Hospital  (Figures  20B,  C,  0,  E,  F, 
and  H,  respectively)  are  in  a  liquid  state  (95.7,  68.0,  65.6, 
89.5,  91.1,  and  99.9  percent,  respectively).  Fuels  Lab  &  Det  ,41 
(Figure  20A)  and  1369  AVS/DOC  (Figure  20G)  generate  liquid  wastes 
only. 


In  1981,  1369  AVS/DOC,  4392  TRNSS/LGTM,  and  Lockheed  were 
the  major  sources  of  liquid  wastes  (44.1,  39.7,  and  10.9  percent, 
respectively),  followed  by  Federal  Electric  (1.8  percent).  Fuels’ 
Lab  &  Det  41  (1.3  percent),  394  ICBMTMS  (1.0  percent),  USAF  Hos¬ 
pital  (0.7  percent),  and  Boeing  (0.5  percent)  (Figure  21).  Pro¬ 
jections  for  1990  indicate  that  59.7  percent  of  the  total  base¬ 
line  liquid  wastes  will  be  generated  by  1369  AVS/DOC;  26.9  per¬ 
cent  by  4392  TRNSS/LGTM;  7.4  percent  by  Lockheed;  and  the  balance 

by  Federal  Electric,  Fuels  Lab  &  Det  41,  394  ICBMTMS,  USAF  Hospi¬ 
tal,  and  Boeing  (2.4,  2.2,  0.7,  0.4,  and  0.3  percent,  respec¬ 

tively)  (Figure  21). 

The  generators  of  solid  waste  are  the  4392  TRNSS/LGTM,  Fed¬ 
eral  Electric,  Lockheed,  Boeing,  394  ICBMTMS,  and  USAF  Hospital 
(Figure  22).  In  1981,  the  4392  TRNSS/LGTM  facility  generated 
73.6  percent  of  the  total  solid  hazardous  wastes,  followed  by 
Federal  Electric  and  Lockheed  (13.0  and  7.8  percent,  respec¬ 
tively);  Boeing,  394  ICBMTMS,  and  USAF  Hospital  generated  only 
4.1,  1.5,  and  0.01  percent,  respectively.  In  1990,  the  4392 
TRNSS/LGTM  is  expected  to  generate  64.7  percent  of  the  total 
baseline  solid  hazardous  wastes,  followed  by  Federal  Electric 
(23.5  percent),  and  Lockheed  (6.9  percent)  (Figure  22).  The 
balance  of  these  wastes  will  be  generated  by  Boeing  (3.6  per¬ 
cent),  394  ICBMTMS  (1.3  percent),  and  USAF  Hospital  (0.01  per¬ 
cent)  . 

3.  MAJOR  TYPES  OF  WASTE 

The  Fuels  Lab  S  Det  41  Facilities  (Buildings  7422,  9320,  and 
11248)  generate  the  following  waste  categories  in  the  largest 
quanti ties  ( Figure  23)  : 


1.  Aviation  fuel 

2 .  Freon  sol  vents 

3.  RP-1 

4.  Hydrazine 

5.  Trichloroethylene 

6.  Tr i chi oroethane 

7.  Nitrogen  Tetroxide 

8.  Lube  oils 

9 .  Sul  fur i c  acid 

10.  Aerozine 


11. 

Acetone 

12. 

Carbon  tetrachloride 

13. 

Isopropanol 

14. 

Petroleum  ether 

15. 

Nitric  acid 

16. 

Corros i ve  liquids, 
un  speci f i ed 

17. 

Sodium  hydroxide 
wa  stewaters 

18. 

Methanol 

19. 

UDMH 
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SOLID  -  4.3X 
(870  KGyVR) 
(1,920  LS/YR) 


SOLID  -  32,0X 
(1,450  KG/YR) 
(3,200  LB/YR) 


liquid  -  100, OX 
(2,330  KG/YR) 
(5.140  LB/YR) 


LIQUID  -  95. 7X 
(19,200  KG/YR) 
(42,330  LB/YR) 


LIQUID  -  68. OX 
(3.090  KG/YR) 
(6,310  LB/YR) 


(A)  PUELS  LAB  t  OET  41 


(B)  LOCKHEED 


(C)  FEDERAL  ELECTRIC 


SOLID  -  10. 5X 
(3,190  KG/YR) 
(13,070  LB/YR) 


SOLID  -  34. 4X 
(450  KG/YR) 
(1,000  LB/YR) 


LIQUID  -  65. 6X 
(860  KG/YR) 
(1,900  LB/YR) 


LIQUID  -  89. 5X 
(70,010  KG/YR) 
(154,350  LB/YR) 


(D)  BOEING 


(E)  4392  TRNSS/LGTM 


SOHO  -  3.9X 
(170  KG/YR) 
(370  LB/YR) 


SOLID  -  O.IX 
(1  KG/YR) 

(2  LB/YR) 


LIQUID  -  100. OX 
(77,760  KG/YR) 
(171,420  LB/YR) 


LIQUID  •  91, IX 
(1,740  KG/YR) 
(3,330  LB/YR) 


LIQUID  -  99. 9X 
(1,150  KG/YR 
(2,530  LB/YR) 


394  ICBMTMS 


(G)  1369  AV5/00C 


(H)  USAF  HOSPITAL 


Figure  20.  Physical  state  of  hazardous  waste  generated  by  VAFB 
host  base  under  baseline  conditions. 


Figure  22. 


Percent  (by  weight)  of  baseline  solid  hazardous 
waste  generated  by  VAFB  host  base  for  the  years 
1981  and  1990, 
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Figure  23. 


Categories  of  baseline  hazardous  waste  generated  by 
Fuels  Lab  &  Det  41  AFLC/MA  (Buildings  7422,  9320, 
and  11248),  given  as  percent  by  weight. 


These  wastes  constitute  92.9  percent  by  weight  of  the  total  waste 
generation  at  Fuels  Lab  &  Det  41.  The  remaining  7,1  percent  con¬ 
sists  of  the  following  minor  categories  (Figure  23): 


1. 

Methyl ene  chloride 

8. 

Methyl  i so  butyl 

2. 

Hydrochloric  acid 

ketone 

3. 

Photographic  developer 

9. 

Ga  so  1 i ne 

4. 

Diesel  fuel 

10. 

Monomethyl  hydrazine 

5. 

Reactive  wastes 

11. 

Ethanol 

unspeci f i ed 

12. 

Acetic  acid 

6. 

7. 

Chi  0 r 0 f 0 rm 

Chromium  wastewaters 

13. 

Benzene 

Lockheed  programs  (Building  8310)  generate  the  following 
major  waste  categories  (Figure  24): 


1 . 

Nitric  acid 

6. 

Isopropanol 

2. 

Hydra zi ne/water  wastes 

7. 

Di chi oromethane 

3. 

Freon  sol  vents 

8. 

Lube  oils 

4. 

Rags ,  solvent/oily 

9. 

Methanol 

5. 

Methyl  ethyl  ketone 

10. 

Trichl oroethane 

The  above  wastesconstitute  98.9  percent  by  weight  of  the  total 
waste  generation  at  this  location.  The  first  two  categories 
jointly  contribute  74.1  percent  by  weight  of  the  total  Lockheed- 
related  major  wastes  generated.  The  remaining  1.1  percent  is 
associated  with  the  following  minor  categories  (Figure  24): 

1.  Solvents,  mixed  or  unspecified 

2.  Hydrazine 

3.  Battery  wastes 

4.  UOMH 

All  wastes  generated  by  Federal  Electric  programs  (Building 
9320)  are  associated  with  the  following  major  categories  (Figure 
25)  : 

1 .  Rag s  ,  sol vent/o i 1 y 

2.  Chromium  wastewaters 

3.  Dyna-brite  wastes 

4.  Hydrofl  uoric  acid 

5 .  Oils,  used 

6.  Paint  thinners 

The  first  four  categories  jointly  contribute  82.1  percent  by 
weight  of  the  total  hazardous  waste  generated  at  this  facility. 

Wastes  generated  by  Boeing  operations  (Building  6523)  can  be 
grouped  into  both  major  and  minor  categories  (Figure  26).  The 
major  categories  constitute  98.2  percent  by  weight  of  the  total 
wastes  generated  at  this  location,  as  follows: 

1 .  Oils,  u  sed 

2.  Battery  wastes 
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Figure  24.  Categories  of  baseline  hazardous  waste  generated  by 
Lockheed  (Building  8310),  given  as  percent  by  weight 


Figure  25.  Categories  of  baseline  hazardous  waste  generated  by 
Federal  Electric  Corporation  (Building  9320),  given 
as  percent  by  weight. 
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Figure  26.  Categories  of  baseline  hazardous  waste  generated  by 
Boeing  (Building  6523),  given  as  percent  by  weight. 
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3 .  PCB  solid  wastes 

4.  Cyanide  wastewaters 

5.  Methyl  ethyl  ketone 

6 .  Rags  ,  sol vent/oi  1 y 

The  first  two  categories  jointly  contribute  80.3  percent  of  the 
total  waste  generation.  The  remaining  1.8  percent  is  contributed 
by  the  following  minor  waste  categories  (Figure  26): 

1.  Solvents,  mixed  or  unspecified 

2.  Containers 

3.  Ammonia 

The  4392  TRNSS/L6TM  operations  (Buildings  7501,  10700, 

10711,  10721,  10721A,  and  10721B)  generate  the  following  waste 
categories  (Figure  27): 

1 .  Oils,  used 
2. Oil/ water  wastes 

3.  Battery  wastes 

4.  Solvents,  mixed  or  unspecified 

5 .  Rags,  sol  vent/ oily 

The  first  four  categories  jointly  contribute  99.96  percent  by 
weight  of  the  total  waste  generated. 

The  394  ICBMTMS  operations  at  Building  6601  and  the  launch 
facility  generate  both  major  and  minor  waste  categories.  The 
following  major  categories  constitute  97.3  percent  by  weight  of 
the  total  hazardous  waste  generation  at  these  locations  (Figure 
28)  : 

1 .  Lube  oils 

2.  Chromium  wastewaters 

3 .  Contai ners 

4.  Dry-cleaning  solvent 

5.  Methyl  ethyl  ketone 

6 .  Sulfuric  acid 

The  first  two  categories  jointly  contribute  81.0  percent  by 
weight  of  the  total  waste  generation.  The  following  minor  waste 
categories  constitute  2.7  percent  of  the  total  hazardous  waste 
generation  at  these  locations  (Figure  28): 

1.  Petroleum  ether 

2 .  Tol uene 

3.  Rags,  solvent/oily 

4.  Acetone 

5.  Trichloroethylene 

6.  Isopropanol 

7 .  PCB  solid  wastes 

The  first  five  waste  categories  jointly  constitute  88.8  percent 
of  the  total  minor  wastes  generated  by  the  above  programs. 
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Figure  27.  Categories  of  baseline  hazardous  waste  generated  by 
4392  TRNSS/LGTM  (Buildings  7501,  10700,  10711,  1072 
10726A,  and  1072'6B),  given  as  percent  by  weight. 


Figure  28.  Categories  of  baseline  hazardous  waste  generated  by 
394  ICBMTMS  (Building  6601  and  Launch  Facility), 
given  as  percent  by  weight. 
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The  1369  AVS/DOC  programs  (Building  8314)  generate  only  the 
following  three  major  waste  categories  (Figure  29): 


1 . 

Photograph! c 

devel ope  r 

r 

2. 

Photographic 

chemicals,  miscellaneous 

3. 

Photographic 

prehardener 

These  wastes  constitute  46.6,  37.9,  and  14.6  percent,  respec¬ 
tively,  of  the  total  hazardous  wastes  generated  at  this  location. 

The  remaining  0.9  percent  is  contributed  by  the  following  minor  ^ 

categories  (Figure  29): 


1.  Chloroform 

2.  Acetone 

3.  Ethyl enedi ami ne 

These  wastes  constitute  0.4,  0.2,  and  0.2  percent  by  weight, 
respectively,  of  the  total  1369  AVS/DOC  waste  generation. 

The  USAF  Hospital  (Building  13850)  generates  only  one  major 
waste  category,  photographic  developer,  which  constitutes  98.8 
percent  of  the  total  waste  generation  at  this  location  (Figure 
30).  The  remaining  1.2  percent  is  associated  with  the  following 
minor  categories  (Figure  30): 

1 .  Chi  oroform 

2.  Igni table  wastes,  unspecified 

3.  Mercury 

4 .  Fo  rma 1 de  hyde 

5.  Silver  salts 

6.  Reactive  wastes,  unspecified 


f 
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The  first  four  categories  jointly  contribute  92.4  percent  by 
weight  of  the  total  minor  wastes  generated  by  the  USAF  Hospital. 


Basewide  generation  (percent  by  weight)  of  both  major  and 
minor  hazardous  waste  categories  for  the  years  1981  and  1990  is 
given  in  Figures  31  and  32,  respectively.  In  both  years,  the 
wastes  generated  are  associated  with  the  following  major  catego¬ 
ries: 


1.  Photographic  developer 

2.  Photographic  chemicals 
mi  seel laneous 

3 .  Oils,  used 

4.  Oil/ water  wastes 

5.  Battery  wastes 

6.  Solvents,  mixed  or 
unspeci f i ed 


7.  Photographic  prehardener 

8.  Nitric  acid 

9.  Hydrazine/water  wastes 

10.  Rags,  solvent/oily 

10.  Rags,  solvent/oily 

11.  Lube  oils 

12.  Freon  solvents 

13.  Chromium  wastewaters 


Only  the  first  four  categories  given  above  are  listed  in  descend¬ 
ing  order  according  to  quantities  generated.  In  1981,  these  four 
categories  jointly  contributed  62.7  percent  of  the  total  waste 
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Figure  29.  Categories  of  baseline  hazardous  waste 
1369  AVS/DOC  (Building  8314),  given  as 
weight. 
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generated  by 
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Figure  31.  Categories  of  baseline  hazardous  waste  generated  by 
YAFB  host  base  in  1981  (given  as  percent  by  weight) 
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Figure  32.  Categories  of  baseline  hazardous  waste  generated  by 
VAFB  host  base  in  1990  (given  as  percent  by  weight) 


generated  by  the  host  base  (Figure  31);  in  1990,  they  are  pro¬ 
jected  to  constitute  66.9  percent  (Figure  32). 

The  minor  waste  categories  for  the  years  1981  and  1990  are  as 
fol 1 ows ; 


1 . 

Dyna-brite  wastes 

13. 

Trichl oroethyl ene 

2. 

Hydrofl uoric  acid 

14. 

Methanol 

3. 

Aviation  fuel 

15. 

Ni trogen  tetroxi de 

4. 

Isopropanol 

16. 

Et  hyl enedi amine 

5  . 

Paint  thi  nners 

17. 

Sulfuric  acid 

6. 

Methyl  ethyl  ketone 

18. 

Aerozine  50 

7  . 

Chi  0 r of  0 rm 

19. 

Carbon  tetrachloride 

8. 

Tri chi oroethane 

20. 

Containers 

9. 

Dichlorom ethane 

21. 

Petrol eum  ether 

10. 

Acetone 

22. 

PCB  solid  wastes 

11 . 

RP-1 

23. 

Corrosive  liquids. 

12. 

Hydrazei ne 

unspecified 

The  first  four  categories  jointly  contribute  almost  40  percent  of 
the  basewide  minorwaste  generation  in  the  years  1981  and  1990. 

4.  HAZARDOUS  AND  ACUTELY  HAZARDOUS  WASTES 

A  breakdown  of  wastes  into  hazardous  and  acutely  hazardous 
categories  is  shown  in  Figure  33.  As  shown,  6.3,  10.8,  and  4.1 
percent  by  weight  of  the  wastes  generated  by  Fuels  Lab  &  Det  41, 
Boeing,  and  1369  AVS/DOC,  respectively,  exhibit  acutely  ha-zardous 
properties;  the  remaining  facilities  do  not  generate  wastes  in 
this  category. 

Further  investigations  into  annual  generation  of  acutely  haz¬ 
ardous  wastes  by  the  VAFB  host  base  show  that  1369  AVS/DOC  gener¬ 
ated  94.2  percent  of  these  wastes  in  1981,  followed  by  Fuels  Lab 
fi  Det  41  (4.3  percent),  and  Boeing  (1.5  percent)  (Figure  34).  In 
1990,  1369  AVS/DOC  is  projected  to  generate  93.9  percent  of  the 
acutely  hazardous  wastes,  followed  by  Fuels  Lab  fi  Det  41  (5.4 
percent),  and  Boeing  (0.7  percent)  (Figure  34). 


1369  AVS/DOC 


Figure  33.  Hazardous  and  acutely  hazardous  waste  generated  under 
baseline  conditions  by  organization  for  VAFB  host 
base  (facilities  not  shown  do  not  generate  acutely 
hazardous  waste ) . 
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Figure  34. 


Acutely  hazardous  waste  generated  by  VAFB  host  base 
for  the  years  1981  and  1990. 
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SECTION  7 


COMBINED  INVENTORY  FOR  VAFB  HOST  BASE  AND  TENANTS 


In  view  of  the  need  to  account  for  all  haza rdou s  wa s t e s  gen¬ 
erated  by  the  host  base  and  its  tenants  at  VAFB,  the  inventory  of 
wastes  generated  by  the  host  base,  presented  in  the  previous  sec¬ 
tions  and  in  Appendix  C  of  this  report,  is  combined  in  this  sec¬ 
tion  with  the  inventories  for  SD-STS  (1),  SD-TAC  (3),  BMO  (5), 
and  NASA  (Appendix  D). 

Table  17  is  compiled  to  assist  VAFB  personnel  in  distin¬ 
guishing  between  those  host  base  and  tenant  programs  that  gener¬ 
ate  hazardous  waste  as  a  function  of  launch  schedule,  and  those 
that  generate  waste  on  a  yearly  basis.  Table  17  lists  factors 
used  to  project  baseline  hazardous  waste  generated  by  different 
host  base  and  tenant  organizations  for  the  years  1981  through 
1990  . 


Among  the  organizations  inventoried,  the  Component  Cleaning 
Facility,  Fuels  Lab  &  Det  41  ,  1369  AVS/DOC,  and  Federal  Electric 
anticipate  an  increase  in  annual  waste  generation  with  the  start 
of  STS  launches  at  VAFB.  Federal  Electric,  which  anticipates  an 
annual  increase  of  5  percent  in  waste  generation  prior  to  1985, 
expects  this  rate  to  increase  to  10  percent  starting  in  1985. 

The  three  other  organizations  expect  a  single  step- f unct i on 
increase  when  STS  becomes  operational. 

Tables  18  and  19  group  VAFB  hazardous  wastes  by  ERA  hazard¬ 
ous  waste  number  for  liquids  and  solids,  respectively.  Annual 
quantities  of  wastes  generated  during  the  period  1981  through 
1990  are  shown  for  the  host  base  and  each  tenant,  grouped  as 
follows: 


•  SD-STS. 

•  SD-TAC. 

•  Host  base. 

•  BMO. 

•  NASA. 

Amounts  are  given  in  gallons  for  liquid  wastes,  and  in  pounds  for 
solid  wastes . 

Tables  20  and  21  group  the  VAFB  hazardous  waste  inventory  by 
waste  category  for  liquids  and  solids,  respectively.  Subtotals 
for  the  years  1981  through  1990  are  given  for  the  host  base  and 
each  tenant  under  each  waste  category,  along  with  totals  for  that 


109 


waste  category.  Grand  totals  for  all  waste  categories  combined 
are  also  shown  for  the  host  base  and  each  tenant.  For  a  summary 
of  the  quantities  per  unit  time  used  to  compile  these  tables,  see 
Appendix  E . 


TABLE  17.  FACTORS  USED  TO  PROJECT  BASELINE  HAZARDOUS  WASTE  GENERATION  FOR  THE  YEARS  1981-1990 


US 

O 

to 

un 

o 

a^ 

• 

• 

• 

o 

CO 

o 

CVJ 

CVJ 

CVJ 

P-4 

to 

44 

o 

X 

o 

0^ 

VO 

uo 

00 

00 

• 

• 

• 

cy> 

o 

o 

o 

CVJ 

r-t 

CVJ  ’ 

CVJ 

44 

o 

o 

o 

c 

i— 1 

1-p« 

44 

<T3 

3 

cr 

OS 

00 

ITS 

tr> 

VO 

00 

• 

• 

• 

o 

o 

CVJ 

CVJ 

CVJ 

^4 

o 

o 

o 

3 

t>H 

44 

C 

C 

< 

43- 

r>- 

vr> 

to 

to 

o 

oo 

• 

• 

• 

OS 

fo*. 

o 

»-4 

CVJ 

CVJ 

1-4 

CVJ 

44 

o 

44 

44 

^4 

4^ 

L. 

<U 

o 

> 

VO 

LO 

to 

c 

00 

• 

• 

• 

o 

OS 

n 

Csl 

o 

1-^ 

CVJ 

•“4 

CVJ 

r«- 

44 

o 

44 

—4 

o 

»— t 

o 

4J 

to 

to 

tf> 

CVJ 

•o 

00 

• 

• 

• 

0} 

o\ 

f-H 

CSi 

•sr 

CVJ 

•XH 

CVJ 

-4 

o 

1-4 

1-4 

VO 

o 

P«4 

4.^ 

CO 

• 

u 

OS 

o 

C\J 

CVJ 

1 

43- 

o 

44 

4^ 

<t3 

Lt. 

OJ 

o 

> 

ro 

00 

• 

4^ 

OS 

o 

CVJ 

Lf) 

•-4 

*-4 

<-4 

X4 

4T 

44 

o 

1-4 

»— 4 

o 

vo 

Q. 

CVJ 

o 

00 

• 

4^ 

0^1 

o 

CVJ 

CVJ 

*— 1 

x-4 

«-4 

1-4 

o 

1-4 

CVJ 

44 

44 

1 

3 

«— • 

CO! 

o 

o 

O 

•-4 

o 

—4 

o 

c 

o 

o^ 

1 ' 

X 

TD 

u 

OJ  3' 

c 

(/)  o. 

00 

cc 

00 

3 

X 

=:  c 

u 

<J 

t 

1 

1 

Its 

u 

JO 

£ 

c 

c 

CVJ 

CVJ 

CVJ 

CVJ 

c 

u 

4J 

u 

3 

3 

CO 

00 

00 

00 

3 

C 

^  iO 

c 

(tJ 

as 

cs 

OS 

a^ 

4-> 

ITS 

3 

C  4J 

3 

_l 

f-4 

to 

xJ 

ID 

3  flO 

«o 

OJ 

..I 

O 

to 

C 

• 

•» 

•> 

• 

H- 

lo 

a> 

<o 

«3 

L. 

u 

C. 

t. 

L. 

C- 

4^ 

< 

E  (- 

c/^ 

r— 

4-> 

to 

ITS 

lO 

lO 

X 

ITS 

< 

1C 

o 

H- 

4-) 

CJ 

OJ 

OJ 

Ol 

OJ 

1 

QJ 

OJ 

o 

a; 

<4- 

to 

cC 

h- 

>- 

>- 

>- 

X 

>- 

a 

X 

>- 

L4. 

to 

y 

tn 

c 

X 

OJ 

to 

o 

OJ 

*-4 

u 

4- 

4.) 

•1— 

4-> 

O 

•4- 

4.» 

4>> 

(_ 

ITS 

1— 

•»- 

c 

4-> 

4.) 

M 

4-> 

4- 

4— 

CJ 

OJ 

VJ 

CO 

•r— 

(. 

u 

•4- 

c 

c 

0) 

O 

C 

ITS 

lO 

to 

C 

o 

1— 

c 

ITS 

O. 

U- 

<o 

<T3 

o. 

LU 

OS 

l-v- 

t/1 

-M 

E 

ITS 

oo 

U 

»0 

4-> 

h— 

4-> 

o  >. 

-J 

t— 

> 

O 

trt 

4.* 

c 

t/1 

< 

J— 

O  4J 

to 

< 

*o 

OJ 

c 

o 

to 

L. 

t_ 

10 

H-* 

< 

1 

1 

1 

1  f— 

tv 

OS 

OJ 

D. 

< 

lO 

■u 

4> 

<v 

•c 

VC 

X 

o 

a. 

to 

C 

c 

C 

c  u 

3 

o 

cn 

•M 

4-> 

1 

X 

ISI 

o 

o 

O 

O  to 

u. 

u. 

1-4 

o 

to 

£ 

'4- 

03 

•p> 

4-  Li. 

OJ 

<o 

tio 

c 

trt 

W1 

to 

to 

1 

1 

I 

♦ 

h- 

L. 

4x> 

c 

C. 

4-  0> 

OJ 

QC 

o 

OJ 

> 

> 

> 

>  c 

a; 

OJ 

o; 

OJ 

X 

X 

OJ 

44 

X 

L. 

•p— 

to 

to 

to 

to 

1 

4-> 

X 

h- 

US 

o 

C 

a 

O 

o  c 

<o 

ITJ 

to 

to 

z: 

c 

<o 

CO 

OO 

CO 

00 

1 

1 

1 

Oj 

<u 

OJ 

OJ  a; 

1 

1 

o 

u 

u 

o  ^ 

4-> 

4-) 

<: 

< 

< 

w 

fO 

<o 

LJ 

to 

to 

vs 

to 

c 

o 

c/^ 

VS 

oo 

o. 

o. 

Q. 

cu 

o 

o 

o 

c 

z: 

X 

<: 

<c 

c 

to 

00 

oo 

oz 

= 

X 

X 

CO 

CO 

X 

X 

X 

111 


TABLE  18.  SUHMARV  BY  EPA  HUMBER  OF  BASELIHE  LluUIO  HA2AROOOS  WASTE  CEHERATIOM  FOR  VAFB  HOST  BASE  AND  TEHAHTS,  1881  -  1880 


r 


o  o  Tv  o  — 


0  0 

ix  'X  ro 

■  .1^ 

0  0 

0  OJ  tX 

N  N 

•X  LO  •= 

in 

ro  ro 

M)  in  CO 

0 

■ 

ro 

0  0 

000^0 

'  "ir 

0  0 

O'  CM  ro 

0  0 

0  CO  ro 

CM 

N  N 

a>  -v  CM 

•X 

ro  ro 

vx  m  CO 

0 

ro 

0  0 

0 

0 

3 

4 

0 

N 

0  0 

<x  CM  —  ro 

in 

0  0 

0  lm  no 

0 

N  N 

>X  CM  'IJ*  CM 

•x 

ro  ro 

M)  in  CO 

0 

ro 

0  0 

ro  0  ro  If  0 

0 

0  0 

vx  CM  -o-  ro  — 

N 

ON  ST. 

ro  CM  0  ro  x 

in 

in  m 

CO  CM  T  OJ  I.'M 

«x 

CM  CM 

'C  in  CD 

CD 

CM 

0  0 

N  0  N  ’«r  0  IX 

0  0 

CM  ■Vf  0  00  >•« 

•X 

^  w 

N  TP  r»  0  sx 

in 

0  V  ro  —  CM  CM 

V  V 

CM  in  flo 

■X 

CM 

0  0 

IX  0  —  V  0 

Tf 

0  0 

0  CM  0  ro  — 

N  N 

IX  in  If  fo  -x 

N 

ro  ro 

sx  0  ro  0  iM 

r. 

CM  in  CO 

vx 

CM 

0  0 

0 

0 

9 

4 

0 

ro 

00  CM  ro  — 

in 

«r  IX  ro  0 

ro 

CM  CO  0  CM 

V 

—  -c  00 

Tf 

CM 

0  0 

0  0  N  ^  0 

— 

«if  IX  ro  — 

sx 

in  ro  vx 

CM 

•9*  00  0  CM 

•X 

CM  ^  CO 

in 

CM 

0  e 

00  —  00 

— 

CO  N  — 

vx 

-M*  SO  N 

CO 

CM  CO  -9“ 

in 

—  Tf 

<x 

0  0 

0  0  —  00 

- 

o  o  o 

O  O  tT  ^ 

to  in  VD  CM  •T' 

'T  rw  ».M  CtJ 
o  rw 

in  N 


o  o 
•^OsOOD*- 
minin-n*  — 

fN.  CM  'T  CTk 
O  —  CM  CO 

CM  in  N 


vn  —  ro  o  o 
•j>  in  rn  CO  ro 
in  uo  in  TT  ^ 

T  CM  -tr  »xi 
o  T  —  CM  CO 
CM  in  N 


o  o  ro  o  o 

VO  ^  CM  O  CPi 

in  o  CO  CM 

—  in  in  V  N 

ro  f  M  tr 

M*  —  CM  CM 

—  in  N 


O  O  CM  o  O 

O  01  -M*  o  M> 

o  rv  IX  CM 
roso-vcMr^ 
N  CM  ^  in 
so  8J-  —  —  ro 
o  in  ix 


so  CM  00  o  rw 
L*)  o  tt  VO  vO 
X.®  “M*  CO 
o  CM  IX  ix> 
OJ  V  •-  CO 

o  in  in 


O  O  CM  o  CM 

CM  LO  O  N 
O  O  so  so 
CM  O  —  n 

in  00  CO  — 

M)  CO 


O  O  CM  o  CM 

CM  -rr  o  so 
in  o^  so  o 

m  ix  —  m 

in  rw  00 

*X  00 

rc  ro 


m  rc 

O  O  [V.  O  rv. 

o  ro  ro 

ON  N 

O  0\  ON 

fcO  N  CM 

VO  N 

ro  ro 


ro  uo  c-  ir< 

oj  00  ro  o“ 


o  o  o  ro  o  ro 


uo  N  in 

tx  ro  rr 

fS.  iX 


o  o  o  ro  o  ro 

ro  uo  uo  fv  o 

CM  o  ix  ro  liO 

^  .45  N  in 


■x  uo  uo  ro 

IX  o  CO  ro  — 

N  vO  r^  CM 


ix  o  o  ro  o  CM 

so  o  in  N  <T- 

ro  —  CO  ro  -x 

ro  CM  N  ro 

ro  -  in 


ro  •=■  o  ro  o  'x 

CM  o  in  r-  T 

—  —  'X  ro  T 

CM  — 


o  o  o  ro  o  ro 


o  o  o  r>  o  ro 


o  .X  r-  uo 

—  -x  ro  — 

iM  'X  <x 


o  CD  o  CD 

—  'X  CO  so 

»M  vX  CM  — 

CM 


000000 
OD  iX 


a 

CO 

no  a  <0 

no 

CO  no 

H* 

z 

• 

H* 

K  ^  .  f- 

K 

K  t- 

W 

H- 

CO 

2 

<0  K  no  z 

Z 

CO  z 

Q 

« 

0  <r 

« 

c 

1 

1 

z 

Z 

II  <r  z 

Z 

u. 

UJ 

U.  UJ 

UJ 

UJ 

z 

z 

r- 

2  z  »- 

K 

z  »- 

0 

0 

K 

00  h- 

0 

no 

40 

cn  «5 

«8 

*-*  40 

cn 

CO 

UJ 

CO  CO  UJ 

<0 

K 

iS 

CO 

IS 

It  (X 

> 

>  LJ 

L. 

>  >  UJ  u. 

UJ  u. 

>  UJ  U. 

CO 

-I 

^  —  no  X  <r 

07  c: 

-4  1/.  .a 

a 

0  z 

r 

> 

a  xi  <t  X  > 

«  > 

iS  hX  > 

Ol 

Oi 

CD 

iS 

U  O  h-  -Z 

<Z  -Z  'X  O  CO  -J 

X.  Cl  o  s  c:  <c 

<0  CO  3:  m  2:  H- 

o 


112 


TABLE  19  <COMT.)  SUMMARY  BY  ERA  HUMBER  OF  BASELINE  LKiUID  HAZARDOUS  HASTE  GEMERATIDH  FOR  VAFC  HOST  BASE  AND  TENANTS,  1591  -  ISSO 


—  o  o  — 
fc*5  tT/ 


ro  o  lo 
IT'  T'  '3D 


CO 

10  CO 

a  10 

O  10 

10  to 

,  J- 

t-  t- 

•a  1- 

<t  ►- 

h-  ^ 

10  s 

10  z 

»-  z 

K  z 

10  z 

u  -s 

c 

<c 

t  s 

1  z 

1  z 

1  z 

Li.  LiJ 

LU 

UJ 

UJ 

UJ 

Z  K 

Z  H* 

Z  h- 

Z  H* 

>- 

o 

o 

o 

o 

10  -tS 

»-«  a 

1-1  «0 

LU 

(0 

CO 

<0 

CO 

V-  flO 

M  00 

Mf  CO 

«  00 

.-1  m 

Hi  u. 

>  UJ  Li. 

>  u. 

>  Ll 

>  u. 

10  X  -a: 

10  I 

a 

<t 

►4  ^ 

<E  r  > 

a  > 

Ct  > 

Ci  > 

Ct  > 

10 

at 

1  < 

lij  1 

Ul  I 

Li  f 

UJ  t 

t- 

U  H- 

o 

o 

a 

ui  uj  ) 
U  O  I 
<C  -T  'T>  -i 
o.  ix  a  <t 
10  t  f)  2  ♦- 

o 


113 


TABLE  18  <COHT.>  SUMMARY  BY  ERA  HUMBER  OF  BASELINE  LIQUID  HAZARDOUS  WASTE  GEMERATIuN  FOR  VAFB  HOST  BASE  AND  TENANTS,  1S8I  -  1990 


o  o 

CV  IM 

o  o 

O  O 

o  o 

o  o  o 

“sr 

o 

o  o  o 

o 

CM  CM 

ro  ro 

NO 

Pw  K 

o  uo 

o  o 

o  o 

-o 

|?M 

00 

O  O 

CO  »» 

CM  CM 

OJ  I.NJ 

•X  *o 

o  o 

Pw 

IV 

•St 

**  «»* 

.f- 

CM  CM 

so  ’M) 

o 

CM 

CM 

CM  CM 

o  o 

ow  Oi 

o  o 

o  o 

o  o 

o  o  o 

•St  T 

o 

o  o  <=> 

O 

ITS  ijs 

ro  po 

so  si> 

IV  rv 

tf)  in 

o  o 

O  O 

SD 

CM 

•» 

CM  CM 

CO  CO 

CM  CM 

CM  SSi 

•x>  SD 

O  O 

IV 

Pw 

V 

rv  N 

•  •• 

—  ^ 

CM  CM 

SD  *0 

o 

CM 

PO  PO 

CM 

CM  CM 

o  o 

C4  CSI 

o  e 

o  o 

o  o 

o  o  o 

^  T 

o 

o  o  o 

O 

o  o 

rc  po 

SD  ^ 

pw  r-w 

in  uo 

o  o 

O  O 

SD 

CM 

00 

m  rT\ 

00  00 

CM  tN 

CM  CM 

so  so 

o  o 

N 

IV 

•sr 

PO  PO 

*— 

— 

•M  CM 

sD  *0 

o 

21 

PO  ro 

CM  CM 

o  o 

C4  CM 

O  O 

o  o 

o  o 

o  o  o 

V  -V 

CM 

0 

0 

0 

CM 

CM  CM 

PC  P9 

SO  so 

IV  P* 

in  liO 

o  o 

o  o 

ro 

'M  m 

O 

CO  CO 

CO  00 

CM  esj 

CM  CM 

•ji  >0 

o  o 

m 

rv  m 

00 

o  o 

—  — 

CM  CM 

so  '.0 

N 

CP 

ro  ro 

CM  CM 

o  o 

CM  CM 

o  o 

o  o 

o  o 

o  o  o 

TT  -sr 

CO 

0 

0 

0 

03 

*-  «- 

re  PC 

so  so 

N  IV 

to  in 

o  o 

o  o 

CM 

CM  m 

IT* 

o  o 

00  >50 

CM  CM 

CM  CM 

SD  'O 

o  o 

CM 

IV  m 

V 

CO  CD 

CM  CM 

•O  'O 

ro 

m 

Cii  CM 

CM  CM 

o  o 

CM  CM 

o  o 

o  o 

o  o 

sr  O  '«r 

■M-  -M- 

so 

0 

0 

0 

*o 

IV  IV 

PC  re 

so  «« 

rv  IV 

in  in* 

o  ^ 

o  o 

|V 

St  CM  m 

CD 

rr  V 

00  00 

CM  CM 

CM  CM 

CM  so  CD 

o  o 

o 

o  rv  m 

ro 

in  m 

CM  CM 

•o  *0 

— 

CD  — 

CM  CM 

CM 

CM  CM 

o  o 

- 

V  V 

■»f  -M- 

o  o 

CM  O  CM 

T  f 

o 

o  o  o 

o 

m  m 

fv.  IN. 

CM  CM 

PO  PC  . 

so  so 

CM  CM  'M’ 

O  O 

CM  •«■  m 

_  ^ 

00  CO 

M3  'O 

-M-  m 

O  O 

o  *o  m 

CM 

PO  ro 

CM  CM 

00  03 

■r  o 

m 

CM  CM 

O  O 

<n 

o  o 

sr  -M- 

‘Tf  V 

o  o 

mom 

^  -r 

o 

o  o  o 

O 

m  m 

Pv  P- 

CM  CM 

PC  ro 

so  so 

o  CM  CM 

o  o 

m  -St  m 

o  o 

00  00 

so 

^  «- 

PO  rr  fv 

o  o 

o  -o  m 

CM 

CM  CM 

CM  CM 

03  CD 

O  o 

CM  CM 

o  o 

sN 

o  o 

^  V 

V  T 

o  o 

CM  O  CM 

St  St 

o 

0 

0 

0 

e 

O  O 

IV 

CM  CM 

ro  po 

so  so 

CM  CM  T 

o  o 

CM  -sr  m 

o  o 

00  03 

so  M> 

^  •— 

—  v  m 

o  o 

o  »o  m 

CM 

CM  CM 

CD  03 

sr  o  o 

m 

CM  CM 

O  O 

m 

so 

o  o 

.1- 

T  V 

■M* 

o  o 

o  o  o 

•0“  T 

o 

0 

0 

0 

o 

O  O 

N  rv 

CM  CM 

ro  PO 

so  so 

CM  CM 

o  o 

•o* 

O  O 

CD  CD 

M)  so 

rr 

o  o 

sD 

so 

O  O 

CM  CM 

CD  <2> 

o 

o 

CM  CM 

•w 

O  O 

■Mi 

—  IV.  05 

N  (M  IT* 


O  O  O  O 
—  i.M  K  O 


Cf  *  CiJ  N  CC> 
OS  M  C*J 


^  T  N  r*j 
M  o 
-T  IT' 


-9*  f*.  05 
lo  rj  I?? 


0) 

<0 

A 

r/) 

H* 

I- 

P- 

K 

•X 

c 

X 

X 

y 

X 

u 

UJ 

ui 

Ui 

I- 

►- 

H- 

«« 

ffi 

A 

A 

A 

UJ  u. 

Ui  u. 

Ui  u. 

Ui  U. 

to  ^ 

A  -C 

w  -a 

CO  cc 

a  > 

«  > 

> 

<r  t> 

00 

A 

A 

A 

>  >  ui 

N-i  ^  05 

a  a  <z 
aa 

UJ  Ui 

u  cj  t-  <r 

■I  -or  ^f}  ff* 

a,  a.  o  z 

r.n  f.fi  X  X 


A 

03 

CO 

c- 

CO 

CO  («■ 

CO 

H 

1“ 

H* 

z 

1- 

P-  z 

1- 

X 

X 

X 

p- 

X 

CO  r- 

d 

<r 

z 

z 

z 

X 

X 

1 

X 

1  1 

Ui 

iu 

Ui 

A 

Ui 

»- 

p- 

»“ 

X 

p- 

X  X 

p- 

o 

o  o 

tf 

«« 

••s 

M 

<•« 

M  M 

40 

A 

A  A 

A 

A 

A 

•x 

A 

A 

U. 

UI 

U. 

U. 

>  LU 

U. 

>  > 

UJ 

Z 

•z 

eft 

•Z 

z 

«  CO 

z 

in 

Z 

> 

'Z 

> 

> 

Ci  z 

> 

Cl  O 

z 

> 

A 

A 

A 

1 

1 

1 

A 

1 

UJ  UJ 

1 

h- 

O  H 

CJ  u 

1- 

CO 

Z  W 

z  z 

css 

U 

o 

z 

z 

z  o 

z 

z  z 

6 

z 

H- 

X 

p- 

K 

CO  X 

K 

CO  CO 

X 

p- 

O 

•M* 

o 

-|o 

O 

■^1 

o 

H* 

PO 

K- 

dr- 

3 

H- 

p- 

s 

3 

31 

a 

.-I 


TABLE  18  <COHT.>  SUMMARY  BY  ERA  HUMBER  OF  BASELINE  LIQUID  HAZARDOUS  WASTE  CEHERATIOM  FOR  VAFB  HOST  BASE  AND  TENANTS,  1981  -  t9S0 


M 

CD 

<X. 


W 

CD 


o  o  o  iN 


o  o 
CO  '» 


o  o 

ro  ro 


o  o 

sD  -4) 


o  o 
CO  CO 


o  o 
m  fO 


o  o 

ro  ro 


o  o 

•■5  'J) 


o  o 

CO  CD 


o  o 

r)  n 


o  o 
ro  ro 


o  o 
CD  00 


o  o 

fO  ro 


o  o 

-xi 


o  o 

ro  ro 


o  o 
•X> 


o  o 
CO  00 


o  o 

rj  ro 


o  o 

ro  to 


o-  o- 

CM  CM 


o  o 

CO  00 


o  o 
CM  CM 


o  o 

ro  lo 


O-  O' 
CM  CM 


o  o 
CO  00 


o  o 
CM  CM 


O*  O' 
CM  CM 


o  o 

CO  CO 


o  o 
CM  CM 


o  o 

ro  ro 


TT  V 
01  CM 


o  o 
CM  CM 


O  O 

ro  ro 


o 

U“> 

IV  'M 

o 

c^ 

ro  ro 

o 

•x* 

rv 

ro 

•M 

b”) 

FN- 

CP 

•• 

•• 

o  o 

o 

■O'  '9- 

o 

in  rr  Ui 

o 

O' 

IS.  •£> 

o 

njo 

rv 

ro 

CM 

in 

r- 

»» 

CO 

— 

o  o 

o 

•O'  -r 

o 

LO 

-T  *T> 

o 

•7> 

rw  .j5 

■3 

•-0 

r- 

ro 

•N 

U") 

CO 

o  o 

o 

•O'  -O' 

o 

liO 

•O'  •T. 

o 

c^ 

rv  M? 

sD 

«X) 

CM 

fO 

CM 

m 

CO 

00 

o  © 

O 

•M'  -r 

o 

in 

ro  00 

o 

«7' 

■M'  ro 

O' 

sD 

CM 

in 

•X) 

ro 

ro 

o  o 

o 

00  00 

o  o 

in 

o  o 

'T' 

CM  — 

ro  o 

•X) 

© 

rv  o 

CM 

O 

—  vD 

•J' 

CM 

o  © 

o 

CO  00 

o 

vO  ^  Q 

o  ro 

CM  vfi 

O  CM 

CM 

o  CO 

00 

CO 

00 

O  O  O 

00  CO 

O  sD 

-t  O 

o  ro  CM  SO 

o  CSJ 

CM 

o  00 

o 

o 

o 

CM 

CM 

0 

0 

0 

o  o 

o  «x> 

sD 

o  ro 

ro 

o  CM 

CM 

o  00 

00 

CO 

00 

o  o  o 

9  O 

sD 

SO 

rc' 

ro 

o\ 

CM 

»30 

CD 

-xi 

-a 


I 


CO 

JT) 

CO 

fft 

►- 

r- 

r- 

1- 

2 

2; 

2 

<2. 

•a 

<Z 

2 

Ui 

ui 

Ui 

UJ 

1- 

h- 

►- 

►- 

«s 

••s 

«0 

4f 

CD 

ifi 

CO 

CD 

LU  Ul 

Ui  u. 

Ui  u. 

UJ  LU 

CO  <I 

CO  <L 

CO  x 

CO  X 

*1  > 

<r  > 

c  > 

^X  > 

00 

so 

00 

00 

H- 

H 

1- 

CO  -J 

<0 

CO  w- 

CO  _i 

o  -x 

o  -x 

o  *0: 

O  X 

X  1- 

I  r- 

1 1“ 

X  1- 

o  m 

O  H 

o  c 

Q 

»“  -x> 

h*.  — 

1-  >M 

W 

CM 

CM 

x> 

3 

CO 

CJ 

CO 

K 

X 

•  »- 

CO 

1- 

CO  2 

O  X 

1 

1 

X  X 

LL  UJ 

X 

z 

H* 

o 

o 

•M 

CO  «s 

cn 

0) 

Ui 

M 

h*  00 

> 

> 

u 

Ll 

M 

tf! 

X  X 

Cl 

'X 

E  > 

-o 

00 

lui 

UJ 

1  1 

u 

o 

1— 

Ml 

'X 

X 

CO 

O  _J 

■  r4 

D. 

c. 

o 

E  X 

CO 

CO  X 

00  r- 

o 


115 


ThBLE  19.  SUNMARy  BY  ERA  HUMBER  OF  BASELINE  SOLID  HA2AP:OOUS  WASTE  GENERATION  FOR  VAFB  HOST  BASE  AND  TENANTS,  1961  -  199  0 


N 

<L 
-  O 

=)  d: 

X  c- 

<L 

O. 

Ui 


X 

c 


OQ 
Ul  u. 

<r  > 

a 

i 

t- 

cn  j 
o  -c 

X  H- 

o 


in  in 

O  O  «D  — 

o  o 

o  o  o 

o  o 

o  o 

o  in  in 

vO  ’■£• 

—  CM  ro  -o 

o  o 

O  If  -sf 

o  o 

o 

W  CM 

ro  »»  IS 

“ir  V 

'sr  lo  rs. 

to  in 

rs-  IN- 

o  o 

CM  t  .M 

Ul  in 

m  in  ro  tM 

rs.  —  tjv 

in  in 

CO  ro  — 

CM  ro 

■ii  so 

CO  CO 

■T 

CT^ 

in  in 

O  O  -o  o  -M) 

o  o 

o  o  o 

o  o 

o  o 

o  in  in 

so  so 

—  in  «T>  in 

o  o 

O  If  T 

o  o 

\0  so 

o  ^ 

CM  CM 

N  ro  ’O  % 

ST 

*«r  ro  IN. 

m  in 

r-  Tv 

o  o 

CM  CM 

iO  IT*  fv  ro 

ro  -M-  ro  tM 

IS-  >—  f7\ 

in  in 

00  ro  — 

CM  ro 

so  SD 
‘S  00 

IT 

*T 

m  in 

O  00  CM  O  O 

o  o 

o  o  o 

o  o 

o  o 

o  in  in 

<0  'O 

—  r»  ro  >7^  — 

o  o 

o  ^ 

o  o 

sJ3  so 

o 

CJ  tM 

r.  —  ijs  to 

v  T- 

sf  ro 

to  in 

r-  rv 

o  o 

CM  CM 

so  —  ro  fv 
ro  sr  ro  — 

N  —  »T 

in  in 

CO  ro  — 
cvj  ro 

sO  so 

CO  CO 

<T‘  Cr. 

liO  in 

N  CP  —  o  tn 

e  o 

o  o  o 

O  'O 

o  o 

o  in  in 

vO  so 

IJS  IM.  o  c»s  >0 

CO  CO 

CO  -sf  iN 

Ul  m 

d'  so 

J 

CM  CM 

■jd  ^  -0  in 

<v 

CO  ro  CM 

ro  ro 

r-  r-- 

n 

ro 

•M  CM 

m  —  IT  rv  ro 
—  ro  ro  IT 
in  —  .o 

ro  ro 

•T  ro  ro 

s-  CM 

so  so 

CD  CO 

so 

in  in 

ro  *0  N  o  *0 

o  o 

o  o  o 

o  o 

O  O 

o  in  tn 

so  so 

—  in  —  If  IN 

CM  CM 

CM  “n-  SO 

in  in 

sO  'O 

o  — 

CM  CM 

o  ro  in  —  o 

so  so 

in  ro  CO 

r-  rs. 

IV 

CM  CM 

^  CM  sO  ^ 

CM  ro  ro  CM 

CM  —  ro 

CO  ro  — 

•S  so 

CO  CO 

CM 

CM 

in  m 

^  -M-  o 

o  o 

o  o  o 

o  o 

o  o 

o  in  in 

•s  so 

r^  in  ss*  —  •» 

sr  T- 

“sf  -sr  i» 

in  tn 

u>  so 

o 

CM  CM 

C«J  CM 

so  rs-  -sr  CM  o 

ro  *o  o  to  so 

r^  —  ro  ro  LO 

—  CM 

tn  in 

CO  ro 

CM  ro  so 

r’w  pw 

so  so 

CO  00 

T 

os 

in  in 

O  dt  i»  O  V 

o  o 

o  o  o 

o  o 

o  o 

o  in  in 

so 

CM  CM 

CM  CM 

in  ro  —  o 
in  fv.  CM  in 

IT  -O  UO  — 

CM  ro  IS. 

-If  -T 

•  ro  ro 
ro  ro 

sn  d 
rs-  rs. 
d>  so 

CO  CO 

in  in 

o  .o  in  o  — 

o  o 

9  0  0 

o  o 

o  o 

o  in  tn 

sO  SO 

CM  CM 

CM  CM 

in  1^  -  M- 
ro  IT  CM  in 
o  V  LO  o 

CM  CM  ro  CO 

o- 

ro  ro 
ro  ro 

'0  so 
r-  f'- 

SO  d 

CO  00 

in  in 

o  ^  in  o  — 

o  o 

o  o  o 

o  o 

o  o 

o  in  in 

so  so 

CM  CM 

CM  CM 

in  IT  uo 

in  CM  OD 

•T  ro  CM 

CM  ro 

•sf  -sf 

ro  ro 
ro  ro 

so  so 

rw  JN. 
sO  so 

00  CO 

in  m 

o  o  m  o  w 

o  o 

o  o  o 

o  o 

o  o 

o  in  in 

so  so 

CM  CM 

CM  CM 

IT.  (T. 

•o  *0 

‘M  IN 

■T  ST 

ro  ro 
ro  ro 

so  so 
rv  r- 
sO  so 

CD  CO 

to  o 

^  -2 
«  H. 


X  X 

o  o 


tft  <n 


ifi 

•  H- 
tO  X 

o  <c 
«  X 
U  UJ 


to  «8 
u; 

>  OD 


>  >  Ui 

•-t  P<N  •/;  X  C 

o  o  -T  r  > 

IS 

UJ  Ui  II 
O  Cit¬ 
’d  -X  CO  o  J 
Ct.  0.  O  X  d 
CO  to  X  CD  t- 

o 


<0 

♦- 

CO 

I 

X 

o 


d 

ui 

CD 
UJ  Ll 
CO  d 
d  > 
CD 

I 

»- 

CO  -j 
O  I 


•  IS 
■  Ll 


<L 

X 

UJ 

H- 

CD 
UJ  LL 


CO 

CO 

r 

X 

o 

CO 

>  UJ 


CO 

i— 

d 


o  o 

r-s. 


o  o 

ro  m 


o  c 
'O  o 


CO  CO 

f-  I- 
co  X 
<L 
I  X 
UI 
X  I- 

o 

w 

CO 

^  03 


ro  n 

•O  'J3 


o  o 
ro  n 
•o  so 


r;  ro 

^  'O 


T  T 
TT  "tr 


to 

00  CD 


CO  X 
d 


o 

CO 

^  Oj 


'S 

Vf  <r 

*-  to  -d 

*-  d 

d 

a  > 

d  > 

O  -1  > 

Ci  > 

Cl  > 

i£ 

CO 

Ui  1 

1 

U!  1 

UJ  1 

Ui  1 

u 

1- 

U  1- 

CJ 

d 

to  «J 

d  to 

d  -J 

d  -j 

0.  d 

o  d 

0.  o  -a 

Id  d 

Id  d 

03  J- 

X  K 

0)  X  r- 

CC<  I- 

CO  1“ 

Q 

CD 

O 

CO 

[  o 

rv 

o 

h- 

o 

H 

h- 

o| 

H- 

o 

o 

ol 

o 

a 

o 

u-j 

1 

Ll 

o  in  IT) 
in  ni  N 

O  130  liS 

ro  nj  in 

—  —  CM 

o  tn  in 
in  CM  f'. 

M-  O  Tf 

o  in  in 
ro  CM  in 

—  —  CM 

o  to  in 
t:  oj  r- 

O  tj- 

■=  in  lio 

r^>  C4  uo 


uo  b“t  o 

—  C\J  T 

r*:'  o  r<. 

-  in.  so 
CM  — 
—  CM 


uo  in  o 

ro  c.j  sD 

«ii>  o  ~ 

ijl  T 

ro  .>j 


in  in  o 

’0-  CM  r- 

O  O  ’3 

ro  in  00 
—  i>j  ro 


CM  rj 
o  o 
in  in 

CM  CM 


o  m  in 

s'M  CM 


CM  CM 


CM  C-Ii 

o  o 

in  in 

CM  CM 


'  DO  in 

CM  CM 

O  O 

to  in 

•M  'M 


o 

40 

CO 

N.  03 

>  UJ  u. 
«  tn  d 
o  d  > 
-ot  03 
<V{Ui  J 

,  J  to  J 
— lo.  C  d 
ll  CO  X  i- 


r 


o 

o 


*0 

a; 


>^cxl 

•—  c 


u  *o 

0)  QJ 
Q.4-» 
f/i  in 


(TS  «C 
X 

30 
^  O) 


B  ^ 
n  VO 


o  a: 

(J  LL 
I  o 


c 


116 


o 

u. 


-I 

'■J 

Ui 

t- 

l/i 

■a 

3 


CO 

Q 

X 


O' 

o 

ll 


a: 

UJ 

z 

LlI 

fj 

IXl 

•;o 


X 

a 


UJ 

CO 


L. 

a 

> 

q: 

<c 

r 

r 

X 

<0 


•N 

Ui 


ill 

•I 


»- 

IZ 

X 

X 

Ui 

z 

> 

\0 

Ui 

w 

H“ 

vZ 

CO 

Ui 

O 

0. 

X 

CO 

Ui 

a 

'X 

X 

J 

DO 

CD 

X 

00 

a 

CO 

r>  no 

CO  CO 


ro  n 

CD  CD 


ro  n 

CO  CO 


rC'  ro 

CD  CO 


ro  ro 

CO  CO 


CO  CO 


N  r- 
CO  CO 


rs.  rw 

CO  00 


z 

<r 


CD 
Ui  u. 
rj>  X 
<I  > 
CO 

i 

K 

O  <E 
I  ♦- 
O 


r-  rv- 
co  iX 


N  fN. 
CD  CO 


N 

00  CO 


f\. 

CO  CD 


o  o 

In  In 


o  o 

in  in 


X 

z 

UJ 


o  o 

•N  'N 


O  O 
Oi  CVJ 


o  o 
•N  CJ 


o  o 

C>J  CM 


O  O 
CM  CM 


O  O 
CM  CM 


o  o 
CM  CM 


o  o 
CM  CM 


O  O 
CM  CM 


o  o 
CM  CM 


00 
Ui  u. 
Cf^  z 

<c  > 

CO 

I 

H- 

CTj  _i 

o  <c 

X  I- 

o 


o  —  — 
o  o 


<L 

Z 

Ui 


OD 
Ui  u. 
•;o  -c 
<r  > 

OQ 

I 

K 

CO  -J 
O 

X  K 
O 


o  •=• 
ro  ro 

CM  'N 


o  o 
ro  ro 

CM  CM 


o  o 

CM  CM 


o  o 

ro  ro 

OM  CM 


o  o 

ro  ro 

CM  CM 


o  o 

ro  fo 

CM  C  M 


o  o 
ro  ro 

CM  CM 


o  o 
ro  ro 
CM  CM 


O  O 

ro  ro 

CM  CM 


o  o 

ro  ro 

CM  CM 


X 

c 

z 

UJ 


O) 

H 
CO 

I 

z 
o 

M  «8 

CO 

M  CD 

>  Ui  U. 
«  CO  X 
Ci  X  > 
CO 

UJ  I 

a  r- 
X  >■/>  -J 
0.  o  X 
CO  X  *- 


z 

Ui 


CD 
Ui  U. 

CO  -a: 

'%  > 
ca 

\ 

♦— 

CO  -J 

o  <c 


Ui 

UJlCO 


o  o 
o  c* 
ro  ro 

CM  CM 


o  o 
e  o 

•0*  -9- 

ro  ro 
CM  CM 


o  o 
o  o 


ro  ro 

Oi  CM 


O  O 

o  o 
ro  ro 

CM  CM 


o  o 

o  o 
■O'  rr 
ro  ro 

CM  CM 


o  o 
o  o 


ro  n 

CM  OJ 


o  o 

o  o 

M-  T 

ro  ro 

CM  CM 


o  o 
^  -O' 

ro  ro 

CM  CM 


O  O 

-r 

ro  ro 

CM  CM 


o  o 
o  o 


ro  ro 

CM  CM 


z 

« 

z 

UJ 

H- 

«s 

ffl 

u. 

<I 

> 


o  o 
ro  ro 


o  o 

o  o 

ro  ro 


o  o 
ro  rj 


o  o 
ro  ro 


o  o 
CM  CM 


O  O 
CM  C*J 


O  O 
CM  CM 


O  O 
CM  CM 


m 
UJ  U. 
CO  X 
X  > 
00 

I 

w 

CO  -J 
O  X 


•y>  IT' 
Uv  iT> 
OI  CM 


cr- 

C»  O'. 
CM  CM 


«7.  IT' 
!7N  -T- 
•N  CM 


ijv  <T. 
O  O 
'>J  CM 


<T-  'T- 
C.J  r-i 


a 
Ui  u. 
no  X 
X  > 
ffi 

i 


I 

o 


r- 

CM  '.M 


r-  f'- 

r  -4 


r-  !- 

CM  t>i 


fX  r/. 

<0  z 

X 

I  z 

UJ 

z  >- 
o 

<A 

^  m 
>  u. 
«  X 

a  > 

Lli  I 

u 

X  -) 
0.  X 
CO  H* 

o 


ro  re- 

•X  'X 


ro  ro 

vO  'X 


ro  ro 

U)  'X 


ro  ro 

VO  -X 


1.0 

X 

z 

Ui 


00 
Ui  OL 
CO  X 
X  > 
CO 

r 

CO  -J 
O  X 
X  »- 

o 


117 


TABLE  20  <COHT.)  SUMMARV  OF  BASELINE  LIQUID  WASTE  CEHERATIOH  FOR  VAFB  HOST  BASE  AND  TENANTS  fiV  WASTE  CATEGORY  FOR  IS8I  -  1990 


o  o  r'.  rw 
o  in  M3  — 
tw  tn  r- 


o  o  o  o 
o  U-)  ro  CO 
•V  N  JO  VD 


O  O  S£|  iXi 

O  u")  c*.  ^ 

Tf  Tv  Mj 

in 

in  in 


o  o  in  in 

03  ii-j  -Xi  cr. 
oi  rM  V  tt 

^  in 
in  to 


O  O  K  N. 
CM  L”)  ro  o 

—  N  T  ro 
^  in 
to  in 


o  o  CM  CM 
V  L3  ^  O 

fV.  -T  rj 
'T  in 
in  in 


■n*  in 

N 

N 

03 

00 

in  in 

->•  ^ 

V  'T 

v 

1 

r- 

IV- 

Ch  ON 

CM  CM 

n 

in 

OJ 

CM 

3  cn  0) 

M 1^  m 

i;  >  >  u/  u. 
O  mm  ^  t/i  <z 
-  o  o  a  > 
r  Ob 

O  UJ  UJ  t 

aoo^- 
X  <r  CO  u 
u  Ci.  0.  o  <z 

W  O)  X  K 


to  Cft  X 

a  u  <(1 

^  C  X 

3  U.  tU 

O  H 

^  to  40 

LU 

U»  CD 

>  tU  U. 
-»  W  X  C 
CO  ^  X  > 
O  03 

q:  I  I 

CC 

O  CO  O  «I 
Cj  C  X  ^ 
X  CD  I- 
I  o 


ThBLE  20  <COHT,>  SUMMARY  OF  BASELINE  LIQUID  WASTE  GENERATION  FOR  VAFB  HOST  BASE  AMD  TENANTS  BY  WASTE  CATEGORY  FOR  1991  -  1990 


lU 

> 

VO 

CO 

a: 

'T' 

UJ 

i:l 

•:o 

o 

-j 

m 

CO 

Cf' 

> 

q: 

C  'Xl 
O  N 
LU 

o 


sO  SO 
O' 


\£i  'Xt 
Crv  *7> 


O  ’JL* 
O  •<T 


o  o  o  o 


o 

O  S0 
O  V 


o  o  o  o 

o  •»- 

'X> 


o  vC 
o 


U-)  ti:i 

ro  ro 


o  o 
to  in 
ro  n 


o  o 
It'S  U*) 
n  t'} 


o 

'<r  'T 

rw 

o 

O  1^ 

O  3 

VD 

o 

3 

o 

m  m 

CTN 

o 

’X 

SC 

00  "T 

•M 

ro  ro 

CM 

n 

o 

'T  V 

n  o 

o  n 

O  3 

SO 

o 

3 

3 

in  in 

•> 

o 

’X> 

♦M3 

CM  T 

♦.0 

ro  ro 

o 

'IT  M- 

3 

O  — 

o  o 

VO 

o 

3 

O 

m  in 

c»v 

1 

M3 

1  ^ 

M- 

DO 

ro  ro 

o 

M-  -M* 

o 

3 

o  o 

o  o 

CO 

00 

•30 

vO  SO 

T 

CD 

00 

CM  CM 

ro 

ro 

o 

'M'  M* 

o 

3 

3  O 

O  3 

»» 

00 

•X 

vD  vO 

•30 

CO 

CM  CM 

m 

fO 

o 

V  -M- 

3 

o 

o  o 

O  O 

00 

00 

O  00 

vO  vO 

•vr 

•30 

3  00 

CM  CM 

fo  CM  in 

o 

o 

3 

3  O 

3  3 

CO 

CO 

CD 

vO  SO 

■S' 

CO 

CO 

CM  'M 

ro 

ro 

o  o 
u*)  in 


o  o 
in  in 


o  o 
in  in 


o  o 
uo  in 


o  o 
in  in 


o  o 
in  in 


o  o 

VO  N0 


o  o 


o  c 

NO  SO 


o  o 

•  SD  •£ 


<3  ■» 
•J>  *0 


O  O 


o  o 
VO  sO 


o  o 
so  'O 


o  o 
•i)  so 


<M 


CM  CM 


■sr  -T 
nj  CM 


17^ 

(TS  «T* 
CM  CM 


•7S  OS 
0\ 
CM  CM 


iTi  »7» 

i7>  «r. 
CJ  CM 


tyx  os 
00  CD 


JT.  O' 
<Si  CM 


o  o 

O  '3 
CM  CM 


O  O 

o  o 
CM  CM 


O  O 
O  O 
CM  i\ 


0  3  3 

u*;  o  in 

•M  'O  CO 
o  o  o 
—  fv.  00 


o  o  o 
mom 

C«1  vD  CO 
o  o  o 
—  rw  130 


mom 

CM  -O  '» 


m  ' 


'  in 


o  o 
CM  CM 


O  O 

O  O 
O  O 
Cg 


O  O 
CM  CM 


3  3 
O  3 
CM  CM 


O  O 
O  3 
CM  CM 


O  3 

o  o 

O  3 
CM  CM 


o  IS. 
O  'X  'XI 
ro  o  m 
IN.  r- 


m  o  in 

OJ  3  CM 

o  so 

—  3 
rs.  Tw 


o  o 
•M)  VO 
o  o 
|s^  IS- 


3  3 
sO  sO 

3  3 

fs-  rs. 


u 

CO 

CO 

CO  CO 

CO 

CO 

CO 

CO  CO 

•-1 

CO 

H- 

►- 

K  H- 

»- 

K 

H- 

►-  1- 

o 

h- 

X 

co  z 

z 

X 

z 

<0  z 

LU 

Z 

5 

X 

c 

X 

X 

CL 

♦X 

3 

X 

1  z 

z 

z 

1  z 

CO 

z 

UJ 

Ui 

CO 

UI 

UJ 

ui 

lu 

lU 

X 

UJ 

»-4 

h- 

H 

z  r- 

O 

H- 

H 

>- 

z  ►-> 

X 

r- 

X 

UJ 

X 

Q 

o 

.J 

W 

a 

UJ 

•-4 

»- 

UI 

4« 

4l 

M  40 

u. 

> 

> 

CO 

X 

CO 

<0 

CO 

ffi 

X 

iS 

_l 

M  CD 

CD 

UJ 

<30 

00 

^  00 

UJ 

00 

CJ 

LU  U. 

LU 

UJ  u. 

o 

>  UJ  U. 

> 

UJ  u. 

>.■* 

UJ  U. 

LU 

UJ  IL 

>  u. 

x 

UJ  u. 

<fi  X 

A 

CO  -I 

CO 

—  CO  X 

X 

CO  -x 

a 

CO  1 

X 

•n  X 

UI 

I 

•.0  -cc 

.u 

X  > 

_J 

<r  > 

O  <X  > 

<r  > 

X  > 

w 

X  > 

X 

c,  > 

CJ 

'X  > 

X 

m 

OQ 

z 

OQ 

ca 

• 

CD 

CD 

X 

X 

1 

1 

o 

LU  1 

u 

1 

1 

a 

1 

1- 

Ui  1 

CD 

1 

QC 

K 

£ 

h- 

UJ 

a  1-  -I 

LU 

Um 

LU 

r- 

CO 

1- 

0. 

CD 

o: 

1— 

<c 

CO  -J 

O 

CD 

a: 

<t  'X  «n  -j 

D 

CO  -J 

o 

CO 

'XI 

CO  •J 

LU 

X  _l 

LU 

•n  -j 

>* 

O  X 

u. 

o  <r 

LL 

0.  o  -<r  <r 

Ul 

O  X 

iZ 

O  It 

'•ji 

O  X 

X 

CL  *X 

Xj 

O  X 

X 

X 

X  H. 

■n  I  z  H 

z  »- 

X  1“ 

X  1- 

CO  H- 

X  I- 

o 

1 1 

1 

o 

1 

o 

1 

o 

1 

o 

1 

Cl 

! 

o 

1 

H- 

H* 

H- 

K 

r- 

1— 

h* 

-O' 

UC 

X 

X 

o 

vJ 

LU 

u. 

U. 

u. 

u. 

a 

X 

ll 

CO 


rjf) 


rv  OJ  '7^‘ 

o  —  — ' 


0  3  0  0 

•Xl  —  fN- 

rs.  CM  <T' 

o  —  — 


sO  - 

r-  vM  *7- 


o 

ro  ro 

3  3 

mom 

CM  3  3  Oi 

•J) 

O',  ij' 

O  O 

rv  o  (  ^ 

fO  —  T 

O  3 

3  3 

w  .X  rw 

m  CM 

CM  CM 

CM  CM 

rv-  o 

[>.  V-  CO 

oi  r- 
oi  nj  "sr 

ro  —  "s* 


0  0  3  0 


CM  a.  — 

M-  in 


mI'T-  'T 
|m-  m 


Ijs  <T> 


CO  CO  z 
O  X 
I  <£  Z 
U.  UJ 
Z  K 
O  I- 
I-I  CO  4« 
CO  Ui 
M  H>  m 

>  u. 

X  a 
o  z  > 

LU  I  I 

fjl 

<r  o  -- 
0.  z  <i 

CO  OJ  I- 

o 


CO 


z 

<r 


UJ 

H- 

«0 


m 

>  LU  u. 
•-  CO  c 
c.  -T  > 
in 

LU  1 
u  H* 
c  ffj  -j 
Cu  o  <i 
CO  I  K 
Cl 


0  3© 


OI 


119 


-  HYDRAZINE  SCRUBBER  LIGUOR 

SPACE  DIVISION  -  STS  .0  .0  .0  .0  1060.0  3190.0  7420.0  10600,0  10600.0  10600. 

SPACE  DIVISION  -  TAC  .i*  202.0  352.0  202.0  302.0  102.0  51,0  51.0  .0 

TOTAL  -  VAFB  t  TENANTS  .0  202.0  352.0  202.0  1362.0  3292.0  7471  0  10651.0  10600.0  10600. 
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^  PrtlMT  STRIPPERS 

HOST  BASE  60.0  60.0  60. 

TOTAL  -  VAFB  «.  TENANTS  6  0.0  6  0.0  60. 


TrtBLE  20  <CONT.)  SUMMARY  OF  BASELINE  LIQUID  WASTE  GENERATION  FOR  VAFB  MOST  BASE  AND  TENANTS  BY  WASTE  CATEGORY  FOR  1991  -  1990 
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TmBLE  21.  SUMMARY  OF  BASELIHF  SOLID  UA57F  GEMFPATIOM  FOR  YAF0  HOST  BASF  AMD  TENANTS  BY  HASTE  CAIEOORY  FOR  1991  -  1990 
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TmBLE  21  o::ONT.>  SUHMhRV  OF  BASELIHF  BOLIO  Uh3TE  GENERATION  FOR  VAFB  MOST  BASE  AMD  TENANTS  BV  MASTF  CATEGORV  FOR  1901  -  *990 
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SECTION  8 


SUMMARY  OF  HAZARDOUS  WASTE  GENERATION  FOR  COMBINED  VAFB 

HOST  BASE  AND  TENANTS 


1.  INTRODUCTION 

The  purpose  of  this  section  is  to  evaluate  the  hazardous 
waste  generated  by  combined  host  base  and  tenant  organizations  at 
VAFB  during  the  years  1981  through  1990.  This  time  period  pro¬ 
vides  a  point  of  reference  from  which  to  compare  the  quantities 
of  hazardous  waste  projected  after  the  start  of  STS  launches  and 
the  M-X  test  program  with  those  amounts  being  generated  by  the 
existing  programs  at  VAFB.  Information  is  provided  for: 

•  Baseline  quantities  of  liquid  and  solid  wastes  generated 
monthly  and  annually  for  the  years  1981  through  1990. 

•  Contributions  of  the  host  base  and  each  tenant  to  liquid 
and  solid  waste  generation. 

t  Major  categories  of  liquid  and  solid  waste  generated. 

0  Hazardous  and  acutely  hazardous  waste  quantities. 

0  Contributions  of  the  host  base  and  each  tenant  to  acutely 
hazardous  waste  generation. 

2.  SOURCES  OF  WASTE 

A  summary  of  liquid  hazardous  waste  generation  by  the  VAFB 
host  base  and  tenants  for  1981  through  1990  is  given  in  Tables  22 
and  23.  Table  22  shows  volumes  of  waste  liquids  generated  per 
month,  while  Table  23  lists  quantities  on  an  annual  basis  and  for 
the  total  10-year  time  span.  Annual  baseline  liquid  waste  gener¬ 
ation  is  depicted  in  Figure  35. 

As  shown  in  Table  23,  the  VAFB  host  base  and  tenants  com¬ 
bined  are  expected  to  generate  204.5  million  liters  (54.0  million 
gallons)  of  liquid  hazardous  waste  during  the  period  from  1981 


through 

• 

1990, 

1981 

as  follows: 

-  1.9  million 

1  i  ters 

(0.5 

million 

gallons). 

• 

1982 

-  2.2 

million 

1  iters 

(0.6 

million 

gallons). 

t 

1983 

-  2.7 

million 

1  iters 

(0.7 

million 

gal  1 ons ) . 

• 

1984 

-  2.2 

million 

1  iters 

(0.6 

million 

gallons). 

t 

1985 

-  7.8 

million 

1  i  ters 

(2.1 

million 

gallons). 
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TABLE  22.  BASELINE  HAZARDOUS  WASTE  LIQUIDS  GENERATED  PER 
MONTH  BY  HOST  BASE  AND  TENANTS  AT  VAFB,  1981-1990 


/ 


Liters/Month  (Gallons/Month) 


Year 

SD-STS 

SD-TAC 

Host  Base 

BMP 

NASA 

Monthly  Total 

1981 

0 

138,300 

17,100 

0 

0 

155,300 

(0) 

(36,500) 

(4,500) 

(0) 

(0) 

(41,000) 

1982 

0 

164,700 

17,100 

0 

1,900 

183,600 

(0) 

(43,500) 

(4,500) 

(0) 

(500) 

(48,500) 

1983 

0 

203,500 

17,100 

5,100 

100 

225,800 

(0) 

(53,800) 

(4,500) 

(1.400) 

(30) 

(59,700) 

1984 

0 

164,700 

17,100 

5,100 

100 

187,000 

(0) 

(43,500) 

(4,500) 

(1,400) 

(30) 

(49,400) 

1985 

360,900 

259,700 

23,900 

5,100 

100 

649,700 

(95,300) 

(68,600) 

(6,300) 

(1,400) 

(30) 

(171,600) 

1986 

1,082,600 

207,900 

23,900 

7,100 

100 

1,321,700 

(286,000) 

(54,900) 

(6,300) 

(1,900)’ 

(30) 

(349,200) 

1987 

2,526,200 

207,700 

24,000 

10,400 

100 

2,768,300 

(667,400) 

(54,900) 

(6,300) 

(2,700) 

(30) 

(731,400) 

1988 

3,608,800 

207,700 

24,000 

10,400 

0 

3,850,800 

(953,400) 

(54,900) 

(6,300) 

(2,700) 

(0) 

(1,017,400) 

1989 

3,608,800 

207,400 

24,100 

10,400 

0 

3,850,600 

(953,400) 

(54,800) 

(6,400) 

(2,700) 

(0) 

(1,017,300) 

1990 

3,608,800 

207,400 

24,100 

6,400 

0 

3,846,700 

(953,400) 

(54,800) 

(6,400) 

(1.700) 

(0) 

(1,016,300) 
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10-Year  177,553,200  23,625,300  2,547,900  719,700  28,500  204,474,600 

Total  (46,909,700)  (6,241,800)  (673,200)  (190,100)  (7,500)  (54,022,300) 


MILLION  LITERS/YEAR 
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Figure  35. 


Baseline  quantities  of  liquid  hazardous  waste  generated 
by  host  base  and  each  tenant  at  VAFB  for  the  years  1981 
through  1990. 


MILLION  GALLONS/YEAR 


1986  - 

15.9 

million 

1  iters 

(4. 

2  million 

gallons). 

1987  - 

33.2 

million 

1  iters 

(8. 

8  million 

gallons). 

1988  - 

46.2 

million 

1  iters 

(12 

.2  million 

gal  Ions)  . 

1989  - 

46.2 

mil  lion 

1  iters 

(12 

.2  million 

gallons). 

•  1990  -  46.2  million  liters  (12.2  million  gallons). 

The  only  generators  of  liquid  waste  in  1981  were  SO-TAC  and 
the  host  base,  which  generated  1.66  million  liters  (0.44  million 
gallons)  and  0.2  million  liters  (0.05  million  gallons),  respec¬ 
tively  (Table  23).  In  1982,  liquid  wastes  are  expected  to  be 
generated  by  SO-TAC  (1.98  million  liters;  0.5  million  gallons), 
host  base  (0.2  million  liters;  0.05  million  gallons),  and  NASA 
(0.02  million  liters;  0.006  million  gallons). 

During  1983  and  1984,  liquid  wastes  are  also  expected  to  be 
generated  by  the  BMO  M-X  test  program.  SD-TAC  is  expected  to 
generate  2.44  million  liters  (0.65  million  gallons)  in  1983,  and 
1.98  million  liters  (0.52  million  gallons)  in  1984.  The  host 
base,  BMO,  and  NASA  are  expected  to  generate  yearly  quantities  of 
0.2  million  liters  (0.05  million  gallons),  0.06  million  liters 
(0.02  million  gallons),  and  1,200  liters  (300  gallons),  respec¬ 
tively. 

During  the  period  from  1985  through  1990,  the  SD-STS  program 
will  generate  the  highest  quantities  of  liquid  waste,  ranging 
from  4.3  million  liters  (1.1  million  gallons)  to  177.6  million 
liters  (46.9  million  gallons)  (see  Table  23).  Over  the  same  time 
period,  SD-TAC  is  expected  to  generate  from  3.1  million  liters 
(0.8  million  gallons)  to  23.6  million  liters  (6.2  million  gal¬ 
lons);  host  base,  from  0.3  million  liters  (0.08  million  gallons) 
to  2.5  million  liters  (0.7  million  gallons);  and  BMO,  from  0.06 
million  liters  (0.02  million  gallons)  to  0.7  million  liters  (0.2 
million  gallons). 

From  1985  through  1987,  NASA  is  expected  to  generate  only 
1,200  liters  (300  gallons)  of  liquid  waste  each  year;  no  liquid 
waste  generation  by  NASA  is  anticipated  for  the  years  1988,  1989, 
and  1990. 

Solid  hazardous  waste  generation  for  the  host  base  and 
tenants  is  summarized  in  Tables  24  and  25  for  the  period  1981 
through  1990.  Table  24  presents  monthly  weights  of  solid  waste 
generated;  Table  25  shows  annual  quantities  and  10-year  totals. 
Figure  36  presents  histograms  of  annual  solid  waste  generation 
for  1981  through  1990. 

As  presented  in  Table  25,  the  VAFB  host  base  and  tenants 
combined  are  expected  to  generate  a  total  of  384,000  kg  (864,000 
lb)  of  hazardous  solid  waste  for  1981  through  1990.  Projections 
for  annual  solid  waste  generation  are  as  follows: 

•  1981  -  20,000  kg  (44,000  lb). 

•  1982  -  20,000  kg  (45,000  lb). 

•  1983  -  22,000  kg  (50,000  lb). 
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TABLE  24.  BASELINE  HAZARDOUS  WASTE  SOLIDS  GENERATED  PER  MONTH 
BY  HOST  BASE  AND  TENANTS  AT  VAF8,  1981-1990 


Kilograms/Month  (Pounds/Month) 


Year 

SD-STS 

SD-TAC 

Host  Base 

BMP 

NASA 

Monthly  Total 

1981 

0 

0 

1,630 

0 

0 

1,630 

(0) 

(0) 

(3,660) 

(0) 

(0) 

3,660 

1982 

0 

40 

1,630 

0 

0 

1,670 

(0) 

(80) 

(3,670) 

(0) 

(0) 

(3,750) 

1983 

0 

80 

1,640 

130 

0 

1,840 

(0) 

(170) 

(3,690) 

(290) 

(0) 

(4,150) 

1984 

0 

40 

1,650 

130 

0 

1,820 

(0) 

(80) 

(3,700) 

(290) 

(0) 

(4,070) 

1985 

340 

60 

1,660 

130 

0 

2,190 

(760) 

(140) 

,  (3,730) 

(290) 

(0) 

(4,930) 

1986 

1,020 

10 

1,670 

130 

0 

2,840 

(2,290) 

(20) 

(3,770) 

(300) 

(0) 

(6,380) 

1987 

2,380 

5 

1,690 

140 

0 

4,220 

(5,350) 

(10) 

(3,800) 

(310) 

(0) 

(9,480) 

1988 

3,400 

5 

1,710 

140 

0 

5,250 

(7,650) 

(10) 

(3,840) 

(310) 

(0) 

(11,820) 

1989 

3,400 

0 

1,730 

140 

0 

5,270 

(7,650) 

(0) 

(3,890) 

(310) 

(0) 

(11,850) 

1990 

3,400 

0 

1,750 

130 

0 

5,280 

(7,650) 

(0) 

(3,940) 

(300) 

(0) 

(11,890) 

TABLE  25.  BASELINE  HAZARDOUS  WASTE  SOLIDS  GENERATED  ANNUALLY  BY 
HOST  BASE  AND  TENANTS  AT  VAFB,  1981-1990 


Kil  ograms/Year  (Pounds/ 

Year) 

Year 

SD-STS 

SD-TAC 

Host  Base 

BMO 

NASA 

Total  ,  Host  Base 
and  Tenants 

1981 

0 

0 

19,500 

0 

0 

19,500 

(0) 

(0) 

(43,900) 

(0) 

(0) 

(43,900) 

1982 

0 

400 

19,600 

0 

0 

20,000 

(0) 

(1,000) 

(44,100) 

(0) 

(0) 

(45,000) 

1983 

0 

900 

19,700 

1,600 

0 

22,100 

(0) 

(2,000) 

(44,200) 

(3,500) 

(0) 

(49,800) 

1984 

0 

400 

19,700 

1,600 

(3,500) 

0 

21,700 

(0) 

(1,000) 

(44,400) 

(0) 

(48,900) 

1985 

4,100 

700 

19,900 

1,600 

0 

26,300 

(9,200) 

(1,700) 

(44,800) 

(3,500) 

(0) 

(59,200) 

1986 

12,200 

100 

20,100 

(45,200) 

1,600 

0 

34,000 

(27,500) 

(200) 

(3,600) 

(0) 

(76,600) 

1987 

28,600 

50 

20,300 

1,700 

0 

50,600 

(64,200) 

(100) 

(45,600) 

(3,800) 

(0) 

(113,800) 

1988 

40,800 

50 

20,500 

1,700 

0 

63,000 

(91,800) 

(100) 

(46,100) 

(3,800) 

(0) 

(141,800) 

1989 

40,800 

0 

20,800 

•  1,700  . 

0 

53,200 

(91,800) 

(0) 

(46,700) 

(3,800) 

(0) 

(142,200) 

1990 

40,800 

0 

21,000 

1,600 

0 

63,400 

(91,800) 

(0) 

(47,300) 

(3,600) 

(0) 

(142,600) 

10- Year 

167,300 

2,700 

201,100 

12,900 

0 

384,000 

Total 

(376,300) 

(6,100) 

(452,300) 

(29,100) 

(0) 

(863,800) 
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ILOGRAMS/YEAR 


POUNDS/YEAR 


•  1984  -  22,000  kg  (49,000  lb). 

•  1985  -  26,000  kg  (59,000  lb) . 

•  1986  -  34,000  kg  (77,000  lb). 

•  1987  -  51,000  kg  (114,000  lb). 

•  1988  -  63,000  kg  (142,000  lb). 

•  1989  -  63,000  kg  (142,000  lb). 

•  1990  -  63,000  kg  (143,000  lb). 

In  1981,  solid  waste  was  generated  by  the  host  base  only, 
for  a  total  of  19,500  kg  (43,900  lb)  (Table  25).  Ouring  1982, 
the  host  base  and  SD-TAC  are  expected  to  generate  19,600  kg 
(44,100  lb)  and  400  kg  (1,000  lb)  of  solid  waste,  respectively. 
During  the  years  1983  and  1984,  the  primary  source  of  hazardous 
solids  will  be  the  host  base,  with  annual  quantities  of  19,700  kg 
(44,200  to  44,400  lb).  SD-TAC  will  generate  900  kg  (2,000  lb)  in 
1983  and  400  kg  (1,000  lb)  in  1984,  while  BMO  will  produce  1,600 
kg  (3,500  lb)  during  each  of  these  years. 

During  the  period  from  1985  through  1990,  SD-STS  will 
contribute  the  highest  quantities  of  hazardous  solids,  producing 
4,100  kg  (9,200  lb)  in  1985,  12,200  kg  (27,500  lb)  in  1986, 
f  28,600  kg  (64,200  lb)  in  1987,  and  40,800  kg  (91,800  lb)  annually 
from  1988  through  1990.  Solids  generated  by  the  host  base  will 
increase  slightly  from  19,900  kg  (44,800  lb)  in  1985  to  21,000  kg 
(47,300  lb)  in  1990,  whereas  BMO  quantities  will  fluctuate  be¬ 
tween  1,600  and  1,700  kg  (3,500  and  3,800  lb)  from  1985  through 
1990.  SD-TAC  will  generate  700  kg  (1,700  lb)  in  1985,  100  kg 
(200  lb)  in  1986,  and  50  kg  (100  lb)  annually  in  1987  and  1988. 

No  solid  wastes  are  anticipated  from  SD-TAC  during  1989  and  1990, 
or  from  NASA  during  the  entire  period  from  1981  to  1990. 

The  relative  contributions  of  the  host  base  and  each  tenant 
to  total  hazardous  waste  generation  at  VAF8  are  depicted  in 
Figures  37  and  38  for  liquids  and  solids,  respectively.  The 
percentage  of  hazardous  waste  expected  from  each  organization  is 
shown  for  the  years  1981  through  1990. 

As  shown  in  Figure  37,  for  the  period  1981  through  1984,  SD- 
TAC  is  the  largest  generator  of  liquid  hazardous  waste,  contri¬ 
buting  88  to  90  percent  by  volume.  The  host  base  will  also  pro¬ 
duce  a  substantial  portion  during  this  period,  with  percentages 
ranging  from  8  to  11  percent.  NASA  will  generate  1  percent  in 
1982,  and  0.04  to  0.05  percent  in  both  1983  and  1984,  while  BMO 
will  produce  2  to  3  percent  of  the  liquid  waste  annually  during 
the  period  from  1983  to  1984. 

Beginning  in  1985,  the  percent  contributions  of  other  organ¬ 
izations  to  the  total  volumes  of  liquid  hazardous  waste  will 
decline  substantially,  due  to  the  large  quantities  of  hazardous 
liquids  generated  by  STS  launches.  SD-STS  is  expected  to  gener¬ 
ate  56  percent  in  1985,  82  percent  in  1986,  and  91  to  94  percent 
annually  from  1987  through  1990  (Figure  37).  The  percentage  of 
liquid  waste  generation  by  SD-TAC  is  expected  to  be  40  percent  in 
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Percent  (by  weight)  of  baseline  solid  hazardous  waste  generated  by  VAFB 
host  base  and  each  tenant  for  the  years  1981  through  1990. 


1985,  16  percent  in  1986,  8  percent  in  1987,  and  5  percent  annu¬ 
ally  from  1988  through  1990.  Percentages  contributed  by  the  host 
base  will  decrease  to  4  percent  in  1985,  2  percent  in  1986,  and 
less  than  1  percent  annually  from  1987  through  1990.  Percentages 
for  BMO  range  between  0.2  and  0.8  percent  from  1985  through  1990, 
while  NASA's  contribution  will  decrease  from  0.02  percent  in  1985 
to  0.004  percent  in  1987. 

As  shown  in  Figure  38,  the  major  generator  of  solid  hazard¬ 
ous  waste  for  the  period  1981  through  1984  is  the  host  base, 
producing  89  to  100  percent  by  weight  of  the  total  solids.  BMO 
generates  7  percent  annually  during  the  years  1983  and  1984, 
while  SD-TAC  contributes  2  to  4  percent  annually  from  1982 
through  1984. 

Again,  beginning  in  1985,  STS  launches  will  produce  substan¬ 
tial  quantities  of  solid  waste,  thus  reducing  the  percent  contri¬ 
butions  of  the  other  organizations.  SO-STS  will  generate  16  per¬ 
cent  of  the  hazardous  solids  in  1985,  36  percent  in  1986,  57  per¬ 
cent  in  1987,  and  64  to  65  percent  annually  from  1988  through 
1990  (Figure  38).  This  reduces  the  host  base's  percentages  to  76 
percent  in  1985,  59  percent  in  1986,  40  percent  in  1987,  and  33 
percent  annually  from  1988  through  1990.  BMO's  contribution  is 
reduced  from  6  percent  in  1985  to  3  percent  annually  during  the 
period  from  1987  through  1990,  while  SD-TAC  generates  3  percent 
in  1985,  and  then  decreases  to  0.1  to  0.3  percent  annually  from 
1986  through  1988. 

3.  TYPES  OF  WASTE 

Tables  26  and  27  show  hazardous  waste  generation  by  waste 
category  for  the  major  categories  of  liquid  and  solid  waste, 
respectively.  Yearly  quantities  for  each  major  waste  category 
are  presented,  along  with  totals  for  the  10-year  time  span. 

Liquid  amounts  are  given  by  volume,  while  solids  are  quantified 
on  a  mass  basis. 

As  shown  in  Table  26,  deluge  water  constitutes  the  largest 
liquid  waste  category  over  the  10-year  time  span,  with  a  total 
generation  of  160.0  million  liters  (42.3  million  gallons).  Other 
large  liquid  waste  categories  are  the  sodium  hydroxide  waste- 
waters  (18.0  million  liters;  4.7  million  gallons),  the  SRB  ini¬ 
tial  rinse  water  (8.5  million  liters;  2.2  million  gallons),  and 
the  insulation  wastewaters  (7.6  million  liters;  2.0  million 
gallons).  The  chromium  and  cyanide  wastewater  categories  each 
total  1.8  million  liters  (0.5  million  gallons).  Totals  for  all 
other  liquid  waste  categories  are  under  0.6  million  liters  (0.2 
million  gallons)  for  the  10-year  period. 

Figure  39  graphically  depicts  the  composition  by  waste  cate¬ 
gory  of  the  liquid  waste  generated  by  the  VAFB  host  base  and  its 
tenants.  Percentages  (by  volume)  are  given  for  each  major  waste 
category  for  the  years  1981  through  1990. 
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TABLE  27.  MAJOR  CATEGORIES  OF  SOLID  HAZARDOUS  HASTE  GENERATED  BY  VAFB  HOST  BASE  AND  TENANTS,  1981-1990 


YD 

4-) 

•  P 

o  o 

o  o 

o  o 

o  o 

o  o 

0  0 

0  0 

0  0 

0  0 

►— 

o  o 

O  o 

o  o 

o  o 

o  o 

0  0 

0  0 

0  0 

0  0 

CO 

CD  fx» 

CO  -H 

VO  CO 

o  o 

rx  -H 

CM  vO 

CO  0 

0  0 

L- 

m  * 

<o 

TJ"  LO 

CD  or 

VO  43" 

VO  CM 

—4  CO 

CM  VO 

CM 

CM 

Y-4  CM 

QJ 

^  lO 

^  ld 

^  o 

rx  rx 

CM  43- 

^  CM 

*-4  CM 

—4 

1 

'X-' 

x-^ 

Saii/ 

2? 

2  ^ 

2  ^ 

o  o" 

o  o' 

0  o' 

0  o' 

0  o' 

0  ^ 

o 

o  o 

o  o 

o  o 

o  o 

o  o 

0  0 

0  0 

0  0 

0  0 

VO 

^  00 

CO  ^ 

00  CO 

—4  CO 

VO  CO 

CO  VO 

CM  VO 

-H  CM 

a> 

«>  M 

rx.  CM 

CM 

— <  to 

00 

CM  ^ 

CM  VO 

— <  CM 

^  CM 

■x,_^ 

c  o 

o  o 

o  o 

o  o 

o  o 

0  0 

0  0 

0  0 

0  o' 

o  o 

o  o 

o  o 

o  o 

o  o 

0  0 

0  0 

0  0 

0  0 

CO 

VO  *-H 

^  CO 

CO  4r 

VO  CO 

00 

VO  43- 

CO  VO 

CM  VO 

— H  CM 

a* 

rx.  CM 

CM  r<x 

—4  UD 

00  or 

CM  ^ 

CM  VO 

1-4  CM 

-4  CM 

—4 

>x^ 

X.  ^ 

-X-- 

o  c 

o  c 

o  o 

o  o 

o  o 

0  0 

0  0 

0  0 

0  o' 

oo 

o  c 

o  o 

o  o 

o  o 

o  o 

0  0 

0  0 

0  0 

0  0 

00 

VO  ^ 

^  CO 

CO  43- 

4sr  CD 

—4  00 

VO  <- 

CO  VO 

CM  10 

CM 

CN 

41 

-  - 

fxx  CM 

CM  rx* 

1^  lO 

00  00 

CM  45- 

pa4 

CM  VO 

•H  CM 

-4  CM 

1—4 

X— 1 

Xx.^ 

x«.# 

.—X 

o  o 

o  o 

o  o 

o  o 

o  o 

0  0 

0  0 

0  0 

0  o' 

o  o 

o  o 

c  o 

C  o 

o  o 

0  0 

0  0 

0  0 

0  0 

00 

4cr  VO 

CM  ^ 

OD  00 

1^  — H 

—4  CO 

VO  1-4 

CM  4r 

»-4  CO 

-r  CM 

•  •> 

«  41 

M 

OD  CO 

CM  rx. 

rx  rx- 

00  00 

CM  rr 

—4 

l- 

1—1  ^ 

^  CM 

—4 

XmO 

fO 

Q> 

>“ 

X. 

t/9 

o  o 

o  o 

o  o 

o  o 

o  o 

0  0 

0  0 

0  0 

0  0 

T3 

VO 

o  o 

o  o 

o  o 

o  o 

o  c 

0  0 

CO  0 

VO  0 

0  0 

C 

00 

^  OD 

CD  00 

43"  VO 

r*x  43- 

^00 

CM  VO 

CM 

—4 

—4  CM 

S 

CD 

x-^ 

x_,  ^ 

-  ^  - 

o 

00  00 

1— •  VO 

CO  rx. 

rx  rx 

CM  43* 

C- 

1-4  CM 

X.-- 

L. 

X 

X 

.I—X 

01 

o  o 

o  o 

c  o 

o  o 

O  o 

0  c 

0  0 

0  c 

0  c 

ir> 

o  o 

o  o 

o  o 

O  o 

o  o 

0  0 

CO  VO 

CM  to 

0  c 

00 

ON  lO 

00  VO 

1— t  LO 

—4  CM 

—4  00 

—4  CM 

—4  CM 

«/J 

CTY 

«  41 

E 

CM  VO 

^  VO 

^  CM 

00  CO 

CM  43- 

<T5 

f~4  CM 

x_^ 

1^ 

x.^ 

CD 

O 

X 

X 

c  o 

c  o 

o  o 

o  o 

o  o 

0  0 

0  0 

c  c 

0  0 

o  c 

c  o 

o  o 

c  o 

^  0 

0  c 

CO 

CM  ^ 

fx*  ^ 

VO  -4 

4-1  CO 

—4  CM 

OD 

^  VO 

rx  rx 

CM  43- 

^  CM 

1—4 

x— 

^X. 

CO 

2  ® 

2  ® 

o  o 

o  o 

o  o 

0  0 

0  0 

0  c 

0  c 

o  o 

o  o 

X-..0 

o  o 

o  o 

40-  0 

0  0 

1  ^ 

CM  40* 

rx  ^ 

o  o 

-H  00 

1— ( 

—4  CM 

Cv 

■  ^ 

^  VO 

00  00 

CM  4r 

CM 

«— 4 

Xm-' 

' — 

<-x 

o  o 

o  o 

o  o 

o  o 

o  o 

0  0 

c  0 

0  0 

0  o' 

2 

o  o 

x—l- 

o  o 

o  o 

0  0 

00 

CM  4!r 

rx.  ^ 

OD  CO 

4-4  00 

—4  CM 

or 

—4  VO 

VO  CO 

CM  43- 

I-H  CM 

1—4 

x.^ 

O  O 

o  o 

o  o 

o  o 

0  c 

c  0 

0  0 

0  0 

0  0 

00 1 

o  o 

o  o 

o  o 

0  0 

0  0 

CM  ^ 

rx  .cr 

4cr  CM 

•-H  00 

f— <  CM 

0^1 

^  LO 

VO  CM 

CM  ^ 

^  CM 

x_» 

v/> 

01 

4-1 

?o 

<A 

L. 

YD 

O 

2 

</) 

cn 

v/> 

4-1 

OJ 

c 

or 

u 

CD 

4-^ 

<A 

o 

(D 

(D 

v/> 

01 

»D 

oc 

Cu 

01 

4.4 

01 

4^ 

■0 

CO 

01 

4-1 

V/) 

<D 

>» 

a 

•S 

V) 

fa 

V/) 

01 

YD 

3 

4^ 

vn 

<D 

3 

< 

•u 

2 

4-1 

l/> 

Cw 

2 

VO 

o 

YD 

{/» 

01 

c 

u 

c 

01 

YD 

2 

c 

>» 

4-1 

> 

2 

C. 

c 

*1 

E 

CD 

*o 

<D 

01 

•o 

OJ 

<D 

VYl 

4^ 

00 

4-7 

4-> 

— 

> 

4-1 

01 

c 

C 

4-» 

— • 

c 

JC 

ca 

o 

YD 

o 

o 

3 

0 

"3 

YD 

0 

o 

CD 

CO 

V/) 

CO 

C-J 

<: 

a. 

0. 

C 


( 


( 


140 


Percent  (by  volume)  of  major  categories  of  liquid  hazardous  waste 
generated  by  VAFB  host  base  and  tenants  for  the  years  1981  through 
1990. 


Prior  to  1985,  sodium  hydroxide  wastewaters  constitute  the 
largest  liquid  waste  category,  generating  51  to  74  percent  of  the 
total  hazardous  liquid  waste  (Figure  39).  Deluge  water,  which 
shows  no  quantities  for  1981,  comprises  14  to  28  percent  annually 
from  1982  through  1984.  Chromium  and  cyanide  wastewaters  each 
generate  5  to  7  percent  annually  prior  to  1985. 

Smaller  waste  categories  producing  1  to  2  percent  of  the 
hazardous  liquids  annually  from  1981  through  1984  are  the  used 
oils,  photographic  developer,  photographic  chemicals,  and  oil/ 
water  wastes.  Hydrazine/water  wastes  contribute  1  percent  in 
1982,  while  corrosive  liquids  and  hydraulic  fluids  each  generate 
1  percent  annually  in  1983  and  1984. 

With  the  start  of  STS  launches  at  VAFB  in  1985,  the  liquid 
wastes  generated  from  STS  operations  will  add  substantially  to 
the  volume  of  hazardous  liquids.  Deluge  water  will  become  the 
major  liquid  waste  category,  constituting  57  percent  in.  1985  ,  73 
percent  in  1986,  81  percent  in  1987,  and  83  to  84  percent  annu¬ 
ally  from  1988  through  1990  (Figure  39).  Sodium  hydroxide  waste- 
waters  decrease  to  27  percent  in  1985,  13  percent  in  1986,  6  per¬ 
cent  in  1987,  and  less  than  5  percent  per  year  from  1988  through 
1990. 


During  the  period  from  1985  through  1990,  two  STS-specific 
waste  categories,  the  SRB  initial  rinse  water  and  the  insulation 
wastewaters,  each  show  percentages  of  between  2  and  5  percent 
(Figure  39).  Chromium  and  cyanide  wastewaters  each  decrease  from 
3  percent  in  1985  to  1  percent  in  1986,  and  contribute  less  than 
1  percent  in  subsequent  years.  Similarly,  percentages  for  each 
of  the  other  waste  categories  considered  to  be  major  during  the 
period  prior  to  1985  fall  below  1  percent  starting  in  1985. 

Major  solid  waste  categories  generated  by  the  VAFB  host  base 
and  tenants  are  quantified  in  Table  27.  Yearly  generation  by 
weight  is  given  for  1981  through  1990,  along  with  totals  by  waste 
category  for  the  10-year  period. 

Battery  wastes  and  containers  constitute  the  two  major 
categories  of  baseline  solid  hazardous  waste.  For  the  10-year 
period,  battery  wastes  total  120,000  kg  (270,000  lb),  and  con¬ 
tainers  total  114,000  kg  (257,000  lb).  Solvent/oily  rags  gen¬ 
erate  77,000  kg  (172,000  lb),  while  solid  insulation  wastes 
constitute  46,000  kg  (104,000  lb),  and  sulfamic  acid  yields 
21,000  kg  (48,000  lb).  Each  of  the  other  solid  waste  categories 
has  a  10-year  total  of  3,000  kg  (6,000  lb)  or  less. 

Figure  40  depicts  each  major  solid  waste  category  contri¬ 
buting  to  hazardous  waste  generation.  Percentages  (by  weight) 
for  each  solid  waste  category  that  produces  substantial  quanti¬ 
ties  are  shown  for  the  years  1981  through  1990. 

Prior  to  the  start  of  STS  launches  in  1985,  battery  wastes 
constitute  the  largest  solid  waste  category,  comprising  53  to  60 
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Figure  40.  Percent  (by  weight)  of  major  categories  of  solid  hazardous  waste  generated 
by  VAFB  host  base  and  tenants  for  the  years  1981  through  1990. 


percent  of  all  hazardous  solids  (Figure  40).  Solvent/oily  rags 
are  also  a  large  waste  category,  with  percentages  ranging  between 
28  and  35  percent  prior  to  1985.  Among  the  other  major  categor¬ 
ies,  sulfamic  acid  constitutes  10  to  11  percent  of  the  total, 
while  containers  contribute  between  0.7  and  0.8  percent. 

In  1985  and  subsequent  years,  containers  contribute  a  sub¬ 
stantial  portion  of  the  total  solid  waste,  constituting  11  per¬ 
cent  in  1985,  25  percent  in  1986,  38  percent  in  1987,  and  44 
percent  annually  from  1988  through  1990  (Figure  40).  Battery 
wastes  total  45  percent  in  1985,  35  percent  in  1986,  24  percent 
in  1987,  and  20  percent  annually  from  1988  through  1990.  The 
STS-specific  waste  category  of  solid  insulation  wastes  comprises 
4.3  percent  in  1985,  and  increases  to  10  percent  in  1986,  16  per¬ 
cent  in  1987,  and  18  percent  annually  from  1938  through  1990. 

The  relative  percentage  of  sulfamic  acid  decreases  from  1985 
on,  although  its  yearly  quantity  remains  constant.  Its  wastes 
constitute  8  percent  in  1985,  6  percent  in  1986,  4  percent  in 
1987,  and  3  percent  annually  from  1988  through  1990.  Contami¬ 
nated  parts  comprise  the  only  other  substantial  solid  waste 
;  category,  contributing  0.7  to  1.0  percent  annually  from  1986 
through  1990. 

4.  HAZARDOUS  AND  ACUTELY  HAZARDOUS  WASTES 

Analysis  of  the  VAFB  host  base  and  tenant  waste  inventory 
shows  that  all  acutely  hazardous  wastes  expected  are  liquids.  As 
shown  in  Table  28,  acutely  hazardous  wastes  constitute  a  small 
portion  of  the  total  liquid  wastes;  percentages  vary  between  0.2 
and  0.4  percent  between  1981  and  1990.  Quantities  of  acutely 
hazardous  waste  escalate  from  a  low  of  3,400  liters  (900  gallons) 
in  1981  to  almost  200,000  liters  (53,000  gallons)  annually  during 
the  period  from  1988  through  1990. 

Table  29  presents  acutely  hazardous  waste  generation  by  the 
host  base  and  each  tenant  for  the  years  1981  through  1990.  In 
terms  of  total  quantities  generated  for  the  10-year  period,  SD- 
STS  generates  the  largest  portion,  totalling  790,000  liters 
(208,700  gallons).  The  host  base  is  the  other  substantial 
generator,  with  quantities  of  54,500  liters  (14,400  gallons). 

Among  the  small  generators  of  acutely  hazardous  waste,  SO- 
TAC  contributes  a  10-year  total  of  4,900  liters  (1,300  gallons). 
NASA  is  expected  to  generate  acutely  hazardous  liquids  in  1982 
only,  for  a  total  of  just  over  500  liters  (100  gallons).  BMO  is 
not  projected  to  produce  any  acutely  hazardous  waste. 

Figure  41  depicts  the  percentages  (by  volume)  of  acutely 
hazardous  waste  generated  by  the  host  base  and  each  tenant. 

.Total  annual  volumes  of  acutely  hazardous  waste  are  also  shown. 
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TABLE  28.  SUMMARY  OF  BASELINE  HAZARDOUS  AND  ACUTELY  HAZARDOUS  LIQUID  MASJE  GENERATED  BY 
VAFB  HOST  BASE  AND  TENANTS  FOR  THE  YEARS  1981  THROUGH  1990 
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Figure  41.  Percent  (by  volume)  of  baseline  acutely  hazardous  waste  generated  by  VAFB 
host  base  and  each  tenant  for  the  years  1981  through  1990. 


The  host  base  is  the  major  generator  of  acutely  hazardous 
liquids  prior  to  1985.  For  the  period  1981  through  1984,  it  con¬ 
tributes  between  71  and  100  percent,  while  SD-TAC  generates  16  to 
29  percent  annually  from  1982  -through  1984  (Figure  41).  NASA  is 
expected  to  produce  acutely  hazardous  waste  in  1982  only,  with 
quantities  totalling  12  percent. 

Beginning  in  1985,  SD-STS  becomes  the  primary  generator  of 
acutely  hazardous  waste,  contributing  71  percent  in  1985,  89  per¬ 
cent  in  1986,  95  percent  in  1987,  and  97  percent  annually  from 
1988  through  1990  (Figure  41).  Although  host  base  quantities 
double  in  1985,  its  percentages  drop  to  25  percent  in  that  same 
year.  These  percentages  decline  to  10  percent  in  1986,  5  percent 
in  1987,  and  3  percent  annually  from  1988  through  1990.  Acutely 
hazardous  waste  from  SD-TAC  totals  4  percent  in  1985,  1  percent 
in  1986,  and  0.1  percent  annually  in  1987  and  1988. 


/ 


148 


REFERENCES 


1.  SCS  Engineers.  Hazardous  Waste  Inventory  and  Disposal  As¬ 
sessment  for  the  Space  Shuttle  Project:  Volume  I.  Hazardous 
Waste  Inventory.  SO-TR-81-32,  March  1981. 

2.  SCS  Engineers.  Hazardous  Waste  Inventory  and  Disposal  As¬ 
sessment  for  the  Space  Shuttle  Project:  Volume  II. _  Treat¬ 
ment  and  Disposal  Alternatives;  Volume  III.  Appendices. 
SD-TR-81-32,  July  1981. 

3.  SCS  Engineers.  Hazardous  Waste  Inventory  for  SD  Operations 
at  Vandenberg  AFB:  Volume  I.  Hazardous  Waste  Inventory. 
Final  Report,  February  1982. 

4.  SCS  Engineers.  Hazardous  Waste  Inventory  for  SD  Operations 
at  Vandenberg  AFB:  Volume  II.  Hazardous  Waste  Disposal 
Assessment.  Draft  Final  Report,  January  1982. 

5.  SCS  Engineers.  Hazardous  Waste  Inventory  for  M-X  Operations 
at  Vandenberg  AFB.  Draft  Final  Report,  April  1982. 


149 


APPENDIX  A 

HAZARDOUS  WASTE  GENERATION  BY  VAFB  HOST  BASE  (GROUP  I), 
LISTED  BY  EPA  HAZARDOUS  WASTE  NUMBER 


/ 


150 


APPENDIX  A 


HAZARDOUS  WASTE  GENERATION  BY  VAFB  HOST  BASE  (GROUP  I), 
LISTED  BY  EPA  HAZARDOUS  WASTE  NUMBER 


Table  A-1  was  compiled  to  assist  VAFB  personnel  in  complet¬ 
ing  all  pertinent  EPA  notification  and  application  forms.  All  of 
the  tables  are  organized  by  EPA  hazardous  waste  number,  in  much 
the  same  fashion  as  required  by  the  Hazardous  Waste  Permit  Appli¬ 
cation  Form  3510-3.  Estimated  annual  hazardous  waste  quantities 
are  presented  for  each  waste.  These  quantities  are  based  on  the 
baseline  numerical  data.  Those  hazardous  waste  numbers  described 
as  "included  with  above"  are  components  of  the  preceding  waste 
number;  as  components,  they  do  not  need  to  be  separately  quanti¬ 
fied  if  the  total  mixed  waste  is  quantified. 

Table  A-1  presents  the  hazardous  waste  numbers  and  annual 
quantities  for  each  VAFB  host  base  facility  for  1981  and  1990. 
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TABLE  A-1 


/ 


.  EPA  DESCRIPTION  OF  HAZARDOUS  WASTE, 
BY  HOST  BASE  ORGANIZATION 


Estimated  Annual 

Quantity  (kg) 

Organization 

EPA  Hazardous 

(and  Bldg.  Nos.) 

Waste  No 

• 

1981 

1990 

Fuels  Lab  &  Det  41 

DOOl 

816 

2,040 

AFLC/MA  (7422, 

0002 

234 

584 

9320,  11248) 

D007 

2 

6 

FOOl 

172 

431 

F002 

408 

1,021 

P068 

4 

10 

P078 

132 

329 

U002 

72 

181 

U019 

0.4 

1 

U032 

9 

23 

U044 

13 

34 

U080 

30 

75 

U098 

36 

89 

U133 

264 

659 

U098 

i ncl uded 

with  above 

U154 

36 

90 

P075 

included 

with  above 

U161 

7 

18 

U211 

72 

180 

Lockheed  (8310) 

DOOl 

2,109 

2,109 

D002 

7,608 

7,608 

F002 

1,481 

1,481 

F005 

670 

670 

U080 

593 

593 

U098 

3,632 

3,632 

U133 

3,651 

3,651 

U154 

329 

329 

Federal  Electric  -  ITT 

DOOl 

2,269 

4,653 

(9320) 

D002 

757 

1,552 

U134 

included 

with  above 

D007 

757 

1,552 

U134 

757 

1,552 

F005 

Quantity  unknown 

U002 

Quantity  unknown 

Boeing  (6523) 

DOOl 

725 

725 

D002 

84 

84 

D003 

4 

4 

DO  08 

307 

307 

P030 

49 

49 

U159 

45 

45 

PCB's 

100 

100 

( 


( 
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TABLE  A-1  (continued) 


Estimated  Annual 

Quantity  (kg) 

Organ i zation 

ERA  Hazardous 

(and  Bldg.  Nos.) 

Waste  No. 

1981 

1990 

4392  TRNSS/LGTT^  (7501, 

DOOl 

39,570 

39,570 

10700,  10711,  10721, 

D002 

7,763 

7,763 

10726  AfiB) 

D008 

8,165 

8,165 

K051 

22,710 

22,710 

394  ICBMTMS  (6601, 

DOOl 

1,087 

1,087 

Launch  Facility) 

D002 

32 

32 

D003 

147 

147 

D007 

567 

567 

FOOl 

6 

6 

U002 

9 

9 

U159 

36 

36 

0220 

10 

10 

PCB’s 

3 

3 

1369  AVS/DOC  (8314) 

D002 

16,361 

32,722 

0011 

Quantity  unknown 

P053 

3,190 

6,379 

0002 

181 

361 

0044 

334 

669 

0122 

40,856 

81,712 

0154  included 

I  with  above 

0219 

Quantity  unknown 

USAF  Hospital  (13850) 

DOOl 

4 

4 

D003 

0.4 

0.4 

DOll 

1 

1 

0044 

6 

6 

0122 

2 

2 

0151 

2 

2 
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APPENDIX  8 

EPA  FORMS  8700-13  AND  8700-13A 
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PERMITTED  FACILITIES  STANDARDS 


161:2039  ^ 
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GSANo  17345  XX 
Foff^  Approved  QMB  No  J^d^OQX^ 


part  A:  GENERATOR  ANNUAL  REPORT 


THIS  «CPOI*T  IS  rOA  TMS  VtAA  fNOINC  OKC.JI 


PLEASE  PLACE  LABEL  IN  THIS  SPACE 


PART  B;  TACIUTY  ANNUAL  REPORT 

■ 

■ 

THIS  ACPCAT  POA  YCAA  CNOINC  OCC.  H. 

1 

D 

1 

1 
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a 
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APPENDIX  C 

HAZARDOUS  WASTE  INVENTORY  OF  ADDITIONAL  HOST  BASE  FACILITIES 

(GROUP  II) 
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TABLE  C-1  <CONT,>  HAZARDOUS  CHARACTERISTICS  OF  UASTE3  GENERATED  BV  ADDITIONAL  VAFB  HOST  BASE  ORGANIZATIONS 
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TABLE  C-l  <COHT.>  HAZARDOUS  CHARACTERISTICS  OF  WASTES  GENERATED  BY  ADDITIONAL  VAFB  HOST  BASE  ORGANIZATIONS 


r 

Ui 
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(4)  See  Glossary  for  definitions  of  hazardous  property  abbreviations. 


TrtBLE  C-2.  BBSEHNE  AHO  COHTIHCEHCy  WASTE  CEHERATIOH  FOR  AODITIOHAL  VAF&  HOST  BASE  URCAN12ATI0H3 
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TABLE  02  <C0HT.>  BA3ELIHE  AND  COHTIHGEHCY  HASTE  CEIIERATIOM  FOR  ADDITIONAL  VAFB  HOST  BASE  0RCAHI2ATI0HS 
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ThBI.E  C-2  <C0HT.)  BA5EHNE  AMD  COHTIHGEHCY  UnSTE  GEHEfiATION  FOR  rtOOI  T  lOHAI.  VAFB  HOST  BASE  0RCAIH2AT I  OHS 


TABLE  C-2  <COMT.)  BASELINE  AND  CONTINGENCY  WASTE  GEMEPATION  FOR  ADDITIONAL  VAFB  HOST  BASE  ORGANIZATIONS 
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TABLE  C-3.  rMHUAL  BASELINE  WASTE  CENERATIOM  FOR  ADD! T 1 ONAl.  VAFB  HOST  BASE  ORGANISATIONS  BY  WASTE  CATEGORY 
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APPENDIX  D 

HAZARDOUS  WASTE  INVENTORY  OF  NASA  PROGRAMS 
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TABLE  D-4.  BASELIHE  OWIT  UASTE  GENERATION  FOR  THE  NASA  PROGRAM  AT  VAFB  BY  UA3TE  CATEGORY 
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TrtBLE  D-6.  BASELINE  WASTE  GENERATION  FOR  COMBINED  NASA  FACILITIES  AT  VAFB  BV  WASTE  CATEGORY  FOR  1992  -  1997 
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APPENDIX  E 

SUMMARIES  BY  WASTE  CATEGORY  OF  UNIT  QUANTITIES  OF  LIQUID 
AND  SOLID  HAZARDOUS  WASTES  FOR  VAFB  HOST  BASE  AND  TENANTS 
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APPENDIX  E 


SUMMARIES  BY  WASTE  CATEGORY  OF  UNIT  QUANTITIES  OF  LIQUID 
AND  SOLID  HAZARDOUS  WASTES  FOR  VAFB  HOST  BASE  AND  TENANTS 


Tables  E-1  and  E-2  were  compiled  to  assist  VAFB  personnel  in 
distinguishing  between  those  host  base  and  tenant  programs  that 
generate  hazardous  wastes  as  a  function  of  launch  schedule  and 
those  that  generate  wastes  at  a  constant  rate  regardless  of 
launch  schedule.  VAFB  host  base  and  tenant  organizations  are 
separated  in  these  tables  according  to  the  projected  variations 
in  waste  generation  rates,  with  a  separate  entry  for  each  of  the 
following  groups: 

•  SD-STS. 

•  SD-TAC. 

«  Host  VAFB  -  Fuels  Lab  &  Det  41. 

•  Host  VAFB  -  Federal  Electric. 

•  Host  VAFB  -  1369  AVS/DOC., 

•  Host  VAFB  -  Qther  organizations  (combined). 

•  bMQ  -  M-X  test  pad  and  part  of  MMF  (launch-dependent). 

•  BMQ  -  Other  M-X  test  facilities  (launch-independent). 

•  NASA  -  Del ta. 

•  NASA  -  TIROS/NOAA. 

•  NASA  -  Shop  and  paint  facilities. 

Among  the  host  base  organizations.  Fuels  Lab  &  Det  41  and 
1369  AVS/DOC  are  expected  to  undergo  an  increase  in  waste  genera¬ 
tion  when  the  STS  program  becomes  operational.  Federal  Electric 
expects  its  waste  generation  to  increase  annually,  with  different 
rates  of  increase  prior  to  and  during  the  STS  program.  All  other 
host  base  organizations  are  projected  to  have  constant  waste  gen¬ 
eration  rates  regardless  of  year. 

Table  E-1  presents  information  on  liquid  waste  generation, 
and  Table  E-2  provides  data  on  solid  waste  generation.  These 
tables  will  also  assist  VAFB  host  base  and  tenant  personnel  in 
recalculating  waste  generation  in  case  of  any  changes  in  pro¬ 
jected  waste  generation,  so  that  facilities  can  be  sized  for  man¬ 
agement  of  these  wastes. 
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TABLE  £~\  <CuHT.>  SUMMARY  BY  WASTE  CATEGORY  OF  QUAHTITIES  PER  UHIT  TIME  OF  BASELINE  LIwUIO  WASTE 

GENERATED  BY  VAFB  HOST  BASE  AND  TENANTS 
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TrtELE  E-2.  SUMMARY  BY  UtVSTE  CATEGORY  OF  QUAHTlTIEb  PER  UHIT  TIME  OF  BASELINE  SOLID  (JmSTE 

GENERATED  BY  VAFB  HOST  BASE  AMD  TEHAMTS 
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HOST  VAFB  -  OTHER  ORGANIZATIONS  PER  YEAR 


GLOSSARY 


AFB 

BMO 

C 

CAC 

CAL 

CAT 

CCF 

CDHS 

/  CFR 
DLA 
DOD 
DOT 
DPOO 
OPDS 
E 

EEW&S 

EP 

EPA 

F 

FR 

FSC 

FT^ 

GAL 

H 

HAZ 

HWP 

i 

I 

•  IRFNA 
KG 
1 


Air  Force  Base 

Ballistic  Missiles  Organization 
Corr os i ve 

California  Administrative  Code 

Ca 1 i fo rn i  a 

Category 

Component  Cleaning  Facility 

California  Department  of  Health  Services 

Code  of  Federal  Regulations 

Defense  Logistics  Agency 

Department  of  Defense 

Department  of  Transportation 

Defense  Property  Disposal  Organization 

Defense  Property  Disposal  Service 

EP  toxic 

Emergency  Eyewash  and  Shower 
Extraction  Procedure 
Environmental  Protection  Agency 
FI ammabl e 
Federal  Reg i ster 
Federal  Stock  Class 
Cubic  Feet 
Gallons 

EPA  acutely  hazardous 
Hazardous 

Hazardous  Waste  Programs 

Ignitable 

Ir ri tant 

Inhibited  Red  Fuming  Nitric  Acid 

Ki 1 ogr ams 

Liters 
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GLOSSARY  (continued) 


L  Listed  (but  no  specific  number) 

LB  Pounds 

L  I Q  Liquid 

LSM  List  Stock  Number 

3 

M  Cubic  Meters 

MEK  Methyl  ethyl  ketone 

MIBK  Methyl  iso butyl  ketone 

MMF  Mechanical  Maintenance  Facility 

MMH  Monomethyl hydrazi ne 

MO  Month 

N204  Nitrogentetroxide 

NASA  National  Aeronautics  and  Space  Administration 

NL  Not  Listed 

NSN  National  Stock  Number 

NVAFB  North  Vandenberg  Air  Force  Base 

P  Pressure-generating 

PCB  Polychlorinated  biphenyl 

R  Reactive 

RCRA  Resource  Conservation  and  Recovery  Act 

S  Strong  sensitizer 

Stearns,  Conrad  &  Schmidt  Consulting  Engineers,  Inc. 
SD  Space  Division 

SOL  Solid 

STS  Space  Transportation  System 

SVAFB  South  Vandenberg  Air  Force  Base 

T  Toxic 

TAC  Titan,  Atlas,  and  Component  Cleaning  Facility 

TRT  Treatment 

TSD  Treatment,  Storage,  and  Disposal 

UDMH  Unsymmetri cal  dimethyl hydrazi ne 

USAF  United  States  Air  Force 

VAFB  Vandenberg  Air  Force  Base 

WRCB  State  Water  Resources  Control  Board 

WST  Waste 

YR  Year 
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WASTE  CATEGORY  CODES 


AB 

AC 

AH 

AJ 

AM 

AP 

AU 

BG 

BJ 

BR 

CD 

CH 

CK 

CN 

CT 

CV 

CW 

DB 

DE 

DI 

DN 

DV 

DY 

EC 

EH 

EO 

FO 

FR 

FW 

FX 


Acetic  Acid 
Ac  eton  e 

Adhesive  Wastes 
Ae  r  0  z i n  e  50 
Alcohols,  Unspecified 
Algae  ides.  Unspecified 
Ammon i  a 

Battery  Wastes 
Benzene 

Biocides,  Unspecified 
Carbon  Tetrachloride 
Cel  1 osol ve  Solvents 
Chi  oroform 

Chromium  Wastewaters 
Conta i ne  rs 

Corrosive  Liquids,  Unspecified 

Cyanide  Wastewaters 

2,4-0 

Deluge  Water 
Developer,  Photographic 
Di chi oromethane 
Dry-Cleaning  Solvent 
Dyna-Brite  Wastes 
EEW&S  Wastewaters 
Ethanol 

Et  hyl enedi ami ne 
Fo  rmal dehyde 
Freon  Solvents 
Fuel ,  Aviation 
Fuel  ,  Diesel 
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WASTE  CATEGORY  CODES  (continued) 


GC 

HC 

HE 

HI 

HM 

HO 

HQ 

HW 

HX 

ID 

IK 

IL 

f  IH 

IV 
LT 
MF 
MN 
MQ 
MS 
MU 
MX 
ME 
NK 
OD 
OG 
OH 
OX 
PC 
PE 
PG 
PH 
PJ 
PM 
PO 


Gasoline 

Heptane 

Herbicides,  Unspecified 
Hydraulic  Fluid 
Hyd  razi ne 

Hydrazine  Scrubber  Liquor 

Hyd raz i ne/Water  Wastes 

Hydrochloric  Acid 

Hyd r of 1 uo r i c  Acid 

Ignitable  Wastes,  Unspecified 

Insulation  Wastes,  Liquid 

Insulation  Wastes,  Solid 

Insulation  Wastewaters 

Isopropanol 

Lub  e  Oils 

Mercury 

Methanol 

Methylene  Chloride 
Methyl  Ethyl  Ketone  (MEK) 
Methyl  I  so  butyl  Ketone  ( MIBK) 
Monomethyl  Hydrazine 
Nitric  Acid 
Nitrogen  Tetroxide 
Oil /Water  Wastes 
Oils,  Used 

Oily  Wastes,  General 
Oxidizer/Water  Wastes 
Paint  Strippers 
Paint  Thinners 
Paint  Wastes,  Liquid 
Paint  Wastes,  Sol  i d 
Parts,  Contaminated 
PCB  Solid  Wastes 
Perchl oroethyl  ene 
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WASTE  CATEGORY  CODES  (continued) 


PP 

PR 

PS 

PU 

RC 

RE 

RI 

RS 

RT 

SC 

SG 

SL 

SS 

su 

sv 

sw 

SY 

SZ 

TE 

TJ 

TM 

TP 

TR 

UD 


Petrol eum  Ether 

Photographic  Chemicals,  Miscellaneous 

Potassium  Hydroxide 

Prehardener,  Photographic 

Rags,  Chromate-Contaminated 

Rags  ,  Sol vent/Oi ly 

Reactive  Wastes,  Unspecified 

RP-1 

RP-1  Sludges 
Seawater,  Contaminated 
Silver  Salts 

Sodium  Hydroxide  Wastewaters 

Sol vent/Water  Wastes 

Solvents,  Mixed  or  Unspecified 

SRB  Initial  Rinse  Water 

SRB  Wash  Water 

Sul f ami c  Acid 

Sul  fur i c  Acid 

Tetrachloroethylene 

To  1  uene 

Trichloroethane 

Tr i chi oroethyl ene 

Trichlorotri  fl  uoroethane 

UDMH  ( Un symmetri cal  Dimethyl hyd razi ne ) 
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